esp@cenet document view 



Page 1 of 1 



ISOQUINOLINE DERIVATIVE AND ITS PHARMACEUTICAL USE 



Publication number: JP4275288 
Publication date: 1992-09-30 



Applicant: 
Classification: 
- international: 



NAGASE HIROSHI; WAKITA HiSANOBU; KAWAI KOJI; 
ENDO TAKASHI; MATSUMOTO OSAMU 
TORAY INDUSTRIES 



A61K31/47; A61K31/00; A61K31/4738; A61K31/4745; 
A61K31/495; A61K31/4985; A61P25/04; A61P37/00; 
A61P37/06; C07D471/04; A61K31/47; A61K31/00; 
A61K31/4738; A61K31/495; A61K31/4985; A61P25/00; 
A61P37/00; C07D471/00; (IPC1-7): A61K31/47; 
A61K31/495; C07D471/04 



n number: JP1 991 00361 04 19910301 
.mber(s): JP1991 00361 04 1 991 0301 



Report a data error here 



Abstract of JP4275288 

PURPOSE:To provide a new isoquinoline derivative whichc is an agonist having high affinity and 
selectivity to delta-opioid recepter and useful as an immunosup pressive agent and analgesic. 
CONSTITUTIONS compound of formula I [R1 is H, 1-5C alkyl, etc,; R2 is H or OR5 (R5 is H or 1-5C 
alkanoyl); R3 and R3' are 1-5C alkyl, nitro, etc.; R4 is H, benzyl, etc.; X is CH or N[or its salt, e.g. 2- 
methy-4aalpha-(3-hydroxyphenyl)-8- methyl-1,2,3,4,4a,5,12,12abeta-octahydro-quinoxalino]2,3-g] 
isoquinoline. The compound of formula I wherein R1 is CH3, R2 is H and X is N can be produced by 
reacting a compoudn of formula II with a compound of formula III, successively subjecting the reaction 
product to cyclization and reduction, reacting the resultant compound of formula IV with a compound of 
formula V, successcively deprotecting and oxidizing the reaction product to obtain a compound of 
formula VI, condensing the compound to a compound of formula VII and reducing the condensation 
reaction product. 
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1 

[#fFHM<©«H] 

mxmi] hrsc (i) 

[ft 13 




( 1 ) 



**4-5 0h5>^7M-=;k 7>JJk 75=^- 
2 — f;l/TJl/^;k <7-X—fr-2-' OlT)l*)V, &m 

#-;k h'j?nnxh+y*M-jk ^>v;k^ 
5/* Jk^-jkSfc«K«* 8 ~ i 4 ©7 u -;vr;k* y 

-f^SSL. R 2 H*#Sfe(iORB (u^TR. fct# 
#. StttR*»l~507f*;'fM«t) 

#*, tt*. **. ±5*, ^*i!cl~5©7Jk 

L, R4 S*»i~3®7;i'+;k ^>s?;k 

[MM 2] »*JSlE«©'fy + /'J 

mm, 

*!. 

[0 0 0 1] 

K8fttt£*"r Sft-&4fcfcHT*. TMk^t^ H§ 
(WrfcJliUEE) fcHffiU Z.O 

[0 0 0 2] 

&«#«J. &«*i*IJ?J, jfiUEEftTSUi: 



:) WRPF4- 2 7 5 2 8 8 

2 

TommzmMT&iTc, sarfcwfco, Portog 

h e s e SS^l^E*-* F3W#l3WRtt©*^7 
>^rf~Xh, NT I SlgJlLfc (P.S.Portoghese et 
al., J.Med. Chem., 31, 281, (1988) ) „ £©NTI 

HCNT I Bt^hU*V>SI»l:I/T 

rf-X McHLTBDADLE, DPDPE^ffl^f 
[0 0 0 3] 

:/5^-tfC*rr*££tt©fitr\ SMfi&U77>F (7 
rf~XK 7>^rfnxh) iW*ft 6*1X^5. 
9 [0 0 04] 

«<* (i) 

[0 0 0 5] 
[ft 2] 




(1 ) 



[0 0 0 6] [5$+ Ri 8**$: 1 ~ 5 ©7;k+ 

Jk &*&4~7<D~>t?UTA'*F)V7)V2F)V, 
~7©5/^n7;k^r-;k7;k+;k M*»7~14©7 
5;V*;k S*«4~50h9>X7M-^ 7U 

;k 79=^-2-' f;k7;p*;k ^x-;k-2-^;k 
7;u+;k mm&i~ s a>7 a* ;-vv, 

k*-a*->#;k#-;k hUi'onih+i/jj^fc 
;k ^>> J ;k^>'*;k#-;kS7c«KS»8~i 4© 
7<j-;k7;k*/4';k*«u r 2 «7K**7cttOR 5 
(ci^TRs fit**, *feii^*i:i~5©7;k*y-f 
;k£«T) £iSU R 3 . R 3 ' \ZHkiLLTm9ki~ 
5 07M;k #*, £3, £3. ±5*. £3 

&l~5©7;io*>\ ~hn, 75 7. £7cte7;k+ 

;k75ys«u R4 ^*&i~3©7;k+ 
;k ^>>*;k *fc«K*ici~5CD7;k*/^;k*a 
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[0007] Mm^mmzL^mtLTimmm, * 
mm, ^t**««, u >«fi^o««»g, sfctt^ 

[0 0 0 8] HRiC (1) tLT«flit«Ji 

ffWlctt**, jt^Jk i?;k ^ntrjk ^Jk ^ 
x?;k ->^aynwwm x^ay^M^Mk i 
>-^a^>^;k^5 1 ;k y^QA+yJWfJk X^n 
^>^-;k^^;k x^a^-fexJk^k 7'JJk 

2-77=J^fJk 2-?X-;k*?Jk h5>X- 

2-^T--;k 5/^n^ntfjk*;k^— ;k 2, 2, 2 

;k ^>yW^->*J^W^, R 2 O 
R 5 (Re fit**, T-fe^k ya/iy-f;k ^/i* 
;k ^x*/^) , r 3 , r 3 ' /5Mk tt 
H*, ^ h+k -hn, r 4 y? 
;k i?;k -?u\Z)W ^xxk 7-fe?;k t'd/v i 
-f;k r/^y-Ok o^y-f;k xiich, n*x* 



^;k X^n^-^M^k 7'JJk 2-77-JWf 

;k s/ifD^nifMM?^, 2, 2, 
ni^->*M-Jk E-n*xt;;k*-Jk r 2 \t 
#*. Tirh + X R 3 . R 3 ' fi*5R. 7^;k * 
», r 4 «7jc*, y?;k ^xx>k r-fe^/wt 

[0 0 0 9] *SS9§®-«j$ (1) ©ft^tl©5^Ri 
A^^Jk R 2 ^7jC*. Rs . R 3 ' R< 
*, x^NOft^li (S2) £&©SfcHr£TS. 

2-^Jh4aa- (3-tHn*->7i- 
;W -1. 2, 3. 4, 4a, 5, 12, 12 a/?-:* 

>?9\ivu-*s*ifvs [2, 3-g] -rv^yu> 
t*£-r*. *&, Ri aw;k r 2 r 3 , 

R 3 ' R 4 X^CHOft^t (S3) 

(3-tFD+-/7i^) -1, 2, 3, 4, 4a, 
5, 12, 12ai-t^tHD-^ij; [2, 3 
-g] •fV*y"J>fc**T4. 
1 [0 0 10] 
[ft 3] 



CH 3s , 



CDCO 

a 



H 



OH 

(2) 

[ooii] ±fi**tfcfc«-3T*9S!fi©fc£«rft** 

»fc#lf*fc&tt. 2-^f;k4aa- (3-tHD 
^y7i=;W 2, 3, 4, 4 a, 

5, 12, 1 2 a j3 --XV? t Fn-^/^lf 'J / 
[2, 3-g] -fV^/'JX 2-^fj|/-4aa- 
(3-^h+y7i-JW -8-^^-1, 2, 3, 
4, 4 a, 5, 12, 1 2 a /3 -^"^^t 
If'J/ [2, 3-g] -fV*/UX 2-^JV-4a 
a- (3 - t HD*y7i-;W - 8 -^^)V- 1, 
2, 3, 4, 4 a, 5, 12, 1 2 a 0 -*y* * t F n 
-^/^if.jy [ 2 , 3-g] -fV*/U>. 2-7? 
Jh4au- (3-^h^y7i^JW -8-y? 1 ;!/- 
1, 2, 3, 4, 4a, 5, 12, 12aj3-t^t 
Hn-=SV=HfU/ [2, 3-g] 2- 
^*-4a«- (3-tKD^y7i^JW -8-7 
Dt-1, 2, 3, 4, 4a, 5, 12, 12a^-t 
**fc FD-^y^ifU/ [2, 3-g] -fV^r/U 
X 2-^fJk4aa- (3-^h*y7x=JW - 
8-70^-1, 2, 3, 4, 4a, 5, 12, 12a 
jS-tf^t FD-^y^-f'Jy [2, 3-g] >fy* 
/DX 2-W-4ad- (3-kFD+y7i^ 



(3) 



50 ;W -8-^F + ^-l, 2, 3, 4, 4 a, 5, 1 
2, 1 2 ajS-tfi^t Fn-^/^lfU/ [2, 3- 
g] ^f7 + yU>, 2-^Jh4aa- (3-/f + 
■>7i-W - + 2, 3, 4, 4a, 

5, 12, 1 2 a 0-'*99\iVU-*r/**rV / 
[2, 3-g] •fV^'JX 2-/»-4a(«- 
(3-tFo^y7iZ« -8, 9-y^fJl/-l, 
2, 3, 4, 4a, 5, 12, 1 2 a J3 -tf^ t Fn 

-*/+ifu/ [2, 3-g] <y*yu>, 2-*7 

)V-Aaa- (3-^h+y7iz;W -8, 9-X* 
40 2, 3, 4, 4a, 5, 12, 12a/?-:t 

i^fc Fn-^/^rifU/ [2, 3-g] -fVt/'J 
X 2-^?;i/-2-^-9--3-^-;W -4 a a 
- (3-th*n+y7i-JW -8, 
1, 2, 3, 4, 4a, 5, 12, 12aj3-t?^t 
Fn-^/^yjy [2, 3-g] -fV^/'JX 2- 
jjt3 1 *'-2-***- -4 a a- (3- 

^F + X7x-;k -8, 9-i?7"nt-l, 2, 3, 
4, 4a, 5, 12, 1 2 a j3-^^t Fn-+y + 
•f'jy [2, 3-g] 1*7*7 UX 2-^-4a 
50 a- (3-tPD+y7x-f) -8, 9-y^^y 
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5 

-1, 2, 3, 4, 4a, 5, 12, 1 2 a j3 i?^ 

t Fa-^/^tfU/ [2, 3-g] -fy^/ux 2 

-/fjh4aa- (3-^hty7i-JW -8, 9 
2, 3, 4, 4a, 5, 12, 12 

a jS-^^^tHn-^y^-tfuy [2, 3-g] -rv 

2-^fJl/-4ao- (3-tFD^->7i 
—)V) - 8 -y nn- 9 -yn^E- l, 2, 3, 4, 4 
a, 5, 12, 1 2 a i3 -^"^^t Hn-^y^-tfU / 
[2, 3-g] -fV^/UX 2-^fA-4as- 
(3-^h^->7irjW -8-?DQ-9-^Dt- 10 

1, 2, 3, 4, 4a, 5, 12, 12a^-t^t 
FD-*/=HfU/ [2, 3-g] ^V + yiJX 2- 
)tfl-4aa- (3-bFDty7i-« -1, 

2, 3, 4, 4a, 5, 12, 12aj3-t?^tFn 

-*/uy [2, 3-g] -fy^yux 2-y?;i/- 

4aa- (3-^h^>7i-;W -1, 2, 3, 4, 
4a, 5, 12, 12aj3-t?^tFD-+/ l Jy 
[2, 3-g] -fy + yjy 2 -7'JJV- 4 a a - 

(3-hKD+y7irj0 -1, 2. 3, 4, 4a, 
5, 12, 1 2 ajS-tf^kFn-^y'jy [2, 3 # 
-g] ^y*/UX 2-7'J;U-4aa- (3-yh 
^>7x-JV) -1, 2, 3, 4, 4 a, 5, 12, 1 
2 aj3-^^^th*n-^/'jy [2, 3-g] -TV* 

yux 2-i/^n^nHji/y^;i/-4 aa- (3-t 

Hn + y7xrjW -1, 2, 3, 4, 4 a, 5, 1 
2, nafl-tf^tHn-t/'J/ [2, 3-g] 
•I'V^yjy 2-->i'D7'PWfil'-4aa- 
(3 -y h + v-yx-Jl/) -1, 2, 3, 4, 4a, 
5, 12, 1 2 a/3-^-y^t Fn-^/'J/ [2, 3 
-g] -fy^/UX 2-^y7Jl/-4aa- (3-t 30 
FD^y7i-JW -1, 2, 3. 4, 4 a, 5, 1 
2, 12a0-#^tFa-*yUy [2, 3-g] 
-fV3VU>, 2-^>7JI/-4aa- (3-^h^y 
7xn;i/) -1, 2, 3, 4, 4a, 5, 12, 12a 
j3-:ty^kFn-=fVUy [2, 3-g]-fV*/U 
X 2 -7x^-4 a or- (3-tFB+y7i^ 
;W -1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 

y^tFP-^yjy [2, 3-g] -rv*yux 2 

-7iW-4aa- (3-kh*D+y7xZJW - 

1, 2, 3, 4, 4a, 5, 12, 1 2 a £ t 40 

FD-^yuy [2, 3-g] -fvt/'jy 2-y? 

*-4aa- (3-tFD^y7x^W -8-j*3^ 
-1, 2, 3, 4, 4a, 5, 12, 12aj3-^-y^ 

tFD-+/'jy [2, 3-g]-fy^yux 2-y 

»-4aa- (3 -y h^X7xn;W -8-^^ 
-1, 2, 3, 4, 4a, 5, 12, 12aj3-^-y^ 
tFd-^/U/ [2, 3-g]-fy=fVUX 2--> 
i?D7DHjM^-4a(i- (3-tFD^>7x^ 
M -8-^^-1, 2, 3, 4, 4a, 5, 12, 
1 2 aj3-:ty^t Fn-dpyj/ [2, 3-g] -fy 50 



#M¥4-2 7 5 2 8 8 

+ 7'JX 2-^»-4-aa- (3-^h^Xyx 
-;W -8-y^^-l, 2, 3, 4, 4 a, 5, 1 

2, 1 2 a j3-^i7^t Fn-^/U/ [2, 3-g] 
-fy + /UX 2-^>7Jl/-4a(i- (3-fcFn^ 
->7x-JW -8-*^- 1, 2, 3, 4, 4 a, 
5, 12, 1 2 aj3-^y^tFn-^/U/ [2, 3 
-g] -fy^y'JX 2-^>yJl^-4aa- (3-;* 
V^-'yy^-M -8-y^;y-l, 2, 3, 4, 4 
a, 5, 12, 12aj3-t??tFD-*yij; 

[2, 3-g] -fy^/UX 2-7x^Jh4a(i 

- (3-fcFn^7x-JV) -8 1, 2, 

3, 4, 4a, 5. 12, 12a^-^^tFn- + 
/'J 7 [2, 3-g] -ry^y'JX 2-7xWJh 
4 a a- (3-yh^X7x-;W -8-y?yy-i, 
2, 3, 4, 4a, 5, 12, HajS-^^tFn 

-*yjy [2, 3-g] -ry^/ux 2-tu;I/- 

4 a a- (3-bFn+->7x^W - 8 -y^;l/- 
1, 2, 3, 4, 4a, 5, 12, 12a^-^y^t 

Fn-^yy/ [2, 3-g] -fy^yux 2-ru 

)V-4aa- (3-/F^y7xZJW -8-*^)l- 

1, 2, 3, 4, 4a, 5, 12, 12ai3-^^t 
Fn-^yj/ [2, 3-g] -Ty+yUX 2-^? 
Jh4a(i- (3-tFP+y7x^) 

-1, 2, 3, 4, 4a, 5, 12, 12aj3-^^^ 

tFn-*/uy [2, 3-g] -fy^yux 2-7 
W-4a«- (3 F^X7x-;i/) -8-yn^ 
-1, 2, 3, 4, 4a, 5, 12, 12aB-*Z? 

tFu-^yjy [2, 3-g] -fy+yux 2-~> 
^nynw^-4aa- (3-tFn+->7x- 
;W - 8-7"nt-l, 2, 3, 4, 4a, 5, 12, 
1 2 a fl-tf^t FD- + yijy [2, 3-g] *ry 
*/'JX 2-y?;y-4-aa- (3-/F^y7x 
—)V) -8-7"Dt-l, 2, 3, 4, 4a, 5, 1 

2, 12aj3-t?^tFD-+/ l J/ [2, 3-g] 
-fy + /'JX 2-^y-^-4aa- (3-tFn^ 
•>7x-W - 8 -7nt- 1, 2, 3, 4, 4 a, 
5, 12, 1 2 atf-Jr^t FD-^7 ij/ [2, 3 
-g] <V + /'JX 2-^>yf-4aa- (3-y 
F + xyx-;i/) -8-7"nt-l, 2, 3, 4, 4 
a, 5, 12, HaS-ti'^fcFo-^yij; 

[2, 3-g] -fy^r/UX 2-7x^f*-4aa 

- (3 - t FD^Xyx~;y) -8-7*Dt-l, 2, 

3, 4, 4a, 5, 12, 1 2 a 0 -rt^ t Fn- + 

yjy [2, 3-g] 'fy+yux 2-71W- 

4aa- (3-y F^y7x^» -8-7*Dt-l, 
2, 3, 4, 4a, 5, 12, 1 2 a £ -*>75> t FD 

-*/uy [2, 3-g] -fy^/ux 2-7LUP- 

4 a a- (3 -t Fn^X7x-;I/) -8-7P*- 
1, 2, 3, 4, 4a, 5, 12, 12afi-*Wh 

Fn-^yjy [2, 3-g] -fy^yux 2-tu 



7 

1, 2, 3, 4, 4a, 5, 12, 12 3 0-^^ 

Hn-^/uy [2, 3-g] -rv*/u>, 2-y?- 

;i/-4aa- (3-tFD^y7i-J0 -8, 9-v 
y^-l, 2, 3, 4, 4a, 5, 12, 1 2 a £ - 
t?^kFD- + /iJ/ [2, 3-g] -fV^/UX 
2-^»-4aa- (3 h+v7i^Jl/) -8, 
9 -J?;*? 1 ;!/- 1, 2, 3, 4, 4 a, 5, 12, 12 
a)3-t?^hHD- + y'jy [2, 3-g] -rv^y 
UX 2-> : ?D7Dl:JWfJl'-4aa- (3-hF 
D*y7i-W -8, 9-y/fJl/-l, 2, 3, 
4, 4a, 5, 12, ^a/S-^^tFD-tyiJ 
7 [2, 3-g] ^V + y'JX 2-y^JI,-4-aa 

- (3 -y h+->7i-;w -8, 9-3>*gvp-i, 

2, 3, 4, 4a, 5, 12, 12ai3-^^tFo 

-*yuy [2, 3-g] yy^yj>. 2-^>vju 

-4aa- (3-tFD + y7i-JH -8, 9->?y 
2, 3, 4, 4a, 5, 12, 12ai3-t 

^^t:HP-^yuy [2, 3-g] -fv+;u>, 2 

-A>yJh4aa- (3-^h + y7iZJW -8, 
9-^5^-1, 2, 3, 4, 4a, 5, 12, 12 



(5) #W¥4- 2 7 5 2 8 8 

aj3-^i?^t Fn-^/'J/ [2, 3-g] -rv^y 
•JX 2-7z^Jh4a«- (3-tb*D^->7x 
-;W -8, 9 -i?*?)l>- 1, 2, 3, 4, 4 a, 
5. 12. 1 2 ajS-^-^^t HD-^y 'jy [2, 3 
-g] -fV + yJX 2-7xW-4aa- (3- 
^ h+->7x-jk) -8, g-^y^y-i, 2, 3, 

4, 4a, 5, 12, 1 2 aj3-^-^^tHn-^y U 
y [2, 3-g] -fV + yJX 2-7'J*-4aa- 
(3-kHn^y7x-JW -8, 9-y^fJHl, 
10 2, 3, 4, 4a, 5, 12, 1 2a|3-^^tFn 

-*yjy [2, 3-g] ^v^yu>, 2-7U^- 

4 a a- (3-^h^y7i^W -8, 9-P^^)V 
-1, 2, 3, 4, 4a, 5, 12, 12a/3-;f^* 
bHn-^yuy [2, 3 - g] -f v^y U 

[0 0 12] (1) 3 tiX*t 

ax. ri ^y^^s. R2 #**©fcf}-<» 

(13) ) fi, JW*ft£tt£TF©&frTTftSn* (5 1 

20 [0013] 
[ft 4] 
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(6) #W¥4- 2 7 5 2 8 8 

9 10 




1 

[0014] fc-ig-erass-rajat-Ks (4) -wr it&ij* AtfwsLn. MKiiy-fehxhu^fcswi 

$nSft-&^}C3fi«SSf^ffl^ti:TT-^->&fg4S DMF, DMS OOi^MittT^nf-f yf3R©» 

>>^nt# (5) tKfcs-ttfca, astfw-Hj* Kfowawsn. ft^TrfeDMFjwsi/V*. usuo- 

A*ffi^T88ftfij6ftffV». St'#6nfcX^-5>-S7 3 0 0"C©teHT?£fT "JITC?****, fcjjft-pfc 7 0~2 

3>fcM7cT5^ffiT^5 (R4 tWIHS*tHU) . 0 0 , C«*'&fcS*eT'<£fi*#fc&tt.a. jEfcflSn 

© t> CD [JD.M. Zimmerman (J.Med. Chem. , 29, 1517(1986) T, K#fiT, h U *ifcy7/ 

) &0MtfoTMTS5. filfl© (4) OT- *9*^-h'J9AOJ:5»:**fl;^JiMfc^<»*fflV>-B^ 

U3^A, s -^^MUl^A, t-^JWJtt&fc h9>XEMC075> (6) 

;k thf, DMEfBi-fJWffl^sns *>WB^&tt«. ?ttt«^/-;k x*/-;k 2- 

){f», IfTHF^fflt^n, i&tfSC^Tte- 1 0 0~ ^D/^/-;^07;i/3-;W3R©»»«JfflVJen«!8«, 

5 CCOieH^SIffBlffiTab^^ #(C-8 0~0'CT tfTfe^^y-^WSLV^ 0~5 0 

flST'tSIMWfllfctt*. 5*coS8ft;M*:T?H3r>^ "C©IBH*«#Jt5ru tfn?fc-4 o~2 o"C#Mfl?JBv> 

3^#U^A&3Wia^t;#;k^A£ en-5«HT*s 0 HKS-XStt, 75> (6) ©^ 

fflV>T£S#'J9A, Ml^HJ^A©J;5ftfiX#ft *-h©;*3\fra££HR3£ (7) -eiSW^DMl 
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11 

j£ (7) TR6 «t*r:;i/SfcH2,2,2-h'Ji?n 

v>j;3fcft#i^©*£&wiS£W-rs73>**t> 

HKi* 'J 9 A© J: 5 ftjta«BSffiV» sn*. 

&n^o MKfiigft^kx i^nn^A. raitft^ 

KfflVJSn*. RjSfiffitt- 8 0-10 O'CWfS 

mm**. & *«, a» » o t-sswifiTSis-r^* 

5XSTab<o, Sit (**/-;n*ittft**S£tj) . 
»Bt p- h;px>x;u*>Bt*©StffffiTTy^/- 

o"c~sjaT?j«E-rt#iis**t#sna. *©sbb3xj§. 

(fTfeDMSOiWJMn'J HftJ|V»& 

HgTfttHKSC (11) T?w*n* 5^73 
ST&S. ^ (11) TR 3 , R 3 ' ttW12««tBH; 

tttt, DMF, DMSO§(Dl|fi7'/nT^^Ii 

3 0 OtlWfBB^^ftSJ&t, fTfe25~150t 
©«HT*frWtgTfeD, ffl««6 0-12 OtTffS 

L<*fr£tl3, ^©^ANlS»^^^>SS7UtTN 

-^jWfcfcSHfcTsxgT?**. fflV5««7cJWtt** 
ftu^A7;i/3x<?A. 7K*^^yy^r;V3x 

^7A, 7K*fttfX T;i/3X^ 
A^HJtfA (Red AO StfSjStfSn***. *Tfe7j< 



(7) #W¥4-2 7 5 28 8 

x-?;k v-^d'vhj-x ^>-t?>, fykx>#t 
A3^sn**», *Tfeh;ux>*wsLVi 0 Mjs&fift« 
-loo-io otJoifiHTSSffWrras**, ttfc- 

[0015] -jgjjc (i 3) •?7K£n5ft'&fj©5^ 

R4 j&t**©fc£i» (HKS (2) ' ) [J#fcR 4 |JM 

^jm©-«a; d3) T?s3n«ft-&«*jfflKc*A» 

L, ^^*^>#«TatStR«S*-5*\ 3*©* 

?mit&® t its £ K <fc 0 «pai:fs s: tj^T? 
JO £5 (5t«pR», Rs ' «ME^«lcHU) o MBit* 
;W*^>t**ftffl^*l«KI4DMF. DMSO, H 

6n, ■CTfeDMFWSl^ X, 3ffi©*^iS£f£ 
SF*LVi. ^M^>iLTHCi ~Cio©li«©ffl! 

u<jiv»&n*. iitiTiwj'>A t 

20 H. th'J'JAt-^htyF, th'J'JAlh^y 
P, tJ-HJ^A^ h+->H*©7^n-^«©7;l'*'J 
&Kifi, *JWW"MJ*A, **fc#U »>/>*©#*#; 
fcJWfc£*. ^hU^A73H^©73H7x^->©^ 
JittWflV> &n**», aflftt* U ^A t -7" h*~> H* 
fflV>T+#Hfi-T^S|g*W»Stl*. 3 *©*£*£ 

tlxTtt^^*^>*fflV»5«^tt0~3 0 0-COfS 
&n. *Tt>5 0-2 0 0 < C*W*L< < ftfc 
50 12 0-18 OtJjWSl/K =fif©*»>*ftffiVi-6» 
tfctt- 8 0-5 0t»JL<, #[C0-3 O'CtfW 

[0 0 16] -jRiC (1) KtHTXJJ**. R 

i )0«^^S£t^©^«lC^V»Ttt» 
m (ft-h3) CloT (12) *6**fc#/ST* 
So #t', *«HJ©-«SS (1) fciS^TXtfCHOft 
^I^HTH, £tT©*frSfflVs«21tt«tr3T#* 
(5^~h2, 3) o 

[0 0 17] 
40 [ft 5] 
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#W¥4-2 7 5 2 8 8 



° H Vo| 



R3.R3 1 

(1 6) 




? + - h- 2 



[0018] i(l) fc*VvrXjj*CH, Ri #;*3\;i/ 
-HftaS (14) -?7R3n«fl:Ml*-te{ 

(is) ■e^3ns7^y7^xtPKift*t»«fB6 

j»»©#ftTT?E«;a tf* H t fc cfc 13 EL t«t 

(3^-h2) o ^^TRa , R 3 ' . R 4 ttffl 
ESUiHUT?**. -ft* (14) ©fls#ft©55> 
R* «t^?;UatOft#!fttt, D. M. Zimmerman 60*tt 
(J. Org. Chem. , 54, 1442, (1989)) fcffit>T-&jST?#*. * 

IK, Sfflfc, ^HK* DMF, D 

m s o m<DMm&7 7u j- j y z> %mm*mf& z. t w 

HKsS (1 5) T7K$tl-575/ 

mmmmfznz. mmmthT\mm, mm, m 



>x;P*>K> WIS, m 7nK*>K*©#WW* 

stfsn* mm, ^?>xw>i*ws 

4»Tt>2 5-15 O'CWIBHT^ttWT? »0, 9 
ffffct6 0-1 2 0tT?*f£LHilS*J&t#5ft5. 
[0 0 19] (1 6) rm^n^t^(D5%R 

« #**©HR5S (3) ■ Twsnsfc-&i»tt*-*-h 

[0 0 2 0] Sfc, (1) tt^TXAS 

ch. Ri w**)i&m-<Dfcttm (hrs (2D) 

[0 0 2 1] 
[ft 6] 



#W¥4-2 7 5 2 8 8 



XXX® 

a, 



OR, 

(1 6) 




[0022] m-xmti^~bi<D^-xmtmm'v 

o^<St-Xgtaffl*<D«»**H?SL, 2»7 
5> (18) t*«|-r«XS^»«. Re ^tf-Jl/X© 

6£> KEtt. WBMSWUStfSft*^ MUMS 

§5. SHXS»2ft75> (18) SifiSSffiT, B§ 
&fl;«l£K*att. 75H (2 0) £#5IgT?&i> 

(r? kc 2 ~c 4 c 3 ~c 6 ®->^n 

7;i^;vs, c 4 ~c 6 ffl->?P7M-M, 

Cr ~Ci3©75J^;^ c 3 ~c 4 ©j-9> 

»*##6n*. i§*Hl-f;K THF, DME, 5? 



- h 3 

t+D->ffflI"fMi«S5^«DMF, DMSO 
THF*»ff*L<fflVs6n*. 5JfcB:-8 0~1 0 0"C 

M7C»J£LT«, **<tU^^A7;V5-^ 
A, **ftS?>fV^?^7^3=9A. 7K*ftt*X (2 
-^^ylh*y) 7^3-^A^hU»>A (Red 
Al) *j8MWf&ft**», #*flSSM , V73 1 /I'7 

R^TTfe WPXJ'jWffSl'K SJSfi««- 10 0-10 
0*CO«HT?^ffBjlBT?***», fcfc- 8 0~0<C©tS 

HTrff*iyV»»*«i#6n*. hrsc (2D T^2n 

Z>fc£®(D5t,R4 *J**OHK* (3) " TfSSnS 
fc^fcfct^-M ©fg^xeT^bfc*#i:^§&* 

[0 0 2 3] HRSt (1) Ri 

R 2 Xj5J^^>Oft^«ttft*Wfctt£t 
50 T©*#T#Sn3 . 
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(ID 




OLq R4 0^ oh 

(28) ( 3 )"' 

[0 0 2 5] »-Ig|JD. M. Zimmerman^ Mt^t^l^iSns. SSZlSfct, X^>& (2 

(Dl3m (J. Or g. Chem. 1 9 8 9, 5 4, 1 4 4) &«7C»fcHgL«5Stt#»Sft: (2 5) iT5I 
4 2) fcfcT^Tt5lt3># (2 2) CDffl*_h ji7cffltLT«. h U ?A, 

©^i^shR:* (7) Tssns^njuiiixf ymit^r /t^mi-h'j^Aomwmit^m^^i 

gTl.5, ^ (2 3) TRt tt^>5?^SfcBh'J^n TSfcTSiJlf S lA>«r*«*f95n5. ftfc, B1«£i§ 

J:53ft^B*o*tr»**ifflH6n«. 7n ffsuv». K«fi«fi- 8 0^-5 0 < CTggfTWtgT& 

ffl^sns. mat, mt^vy, ?pd*h, ra sn*. mmxmt, mm^mmfo (25) ©*-n 

KfflViSn, Hfifttl, 2-y?nni? 75># (2 6) gi^IgtSS. fflV>5S^*Jtt, 

>^»*L/<fflV>6n<5. KJSfiSli, -8 0-1 0 0 **4b7;i^~#AU^A, *JMfc5M VW-WTfr 

##&ft*. fg-X@B, *-A^-h# (2 3) fcii Tfe7jc*^T^5X'>AU5 1 ^AW*b^„ 

K£f^ffl$-&T, Xtf^HfctTSHlgT?**. fflV^S Ttt. x-?;k THF, DME, ytW>^OI- 

^^iBl^i^ns. »JBEtt, IfWfl/X i?na^ vs. EiSft, -4 ot~ l o O'CcDtSHTftffT^, & 

6n, a»B«ft^fl/>«tfflV»6h«. EJSSSte, D^y75># (2 6) ©2W81»ftlttFn 
- 8 0-5 0"CT*frT€r, a*tt0'C~Sii#jETr* 50 *^h># (2 7) frSJDBT?**. »fi2«tLT 
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JDAI, jBT>#>&#>J^A, DMSO-DC 

c DMso-^-^-tf ^jv^ay-i vmff$>i?t>nz> 

mmtLXlt. yi/DD^X £TDD*;k&, * 

©ad y >5fi»K*»ffi ^ 5 ft, il:y?DD^^ 
SIK fifctt, - 1 0 0'C~0'CO«B8T?*ff'T?*» 
mz- 8 Ot:- — 5 OtiOWSbK =*V U >ft (2 
8) SflSSSAXg, SStHRS (2 8) T^StlS* 
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*fc&m<D5%R i a***©-*^ (3) '" tssns 
it-&tj£#£S-fcxg«, -en-en? v - h 2 ©fs-x 

gfejctf?^ - h 1 o^tigT^lfeffrt^i^ 

(HfcS (3 3) ) fct^TttaTOfcfrSJB^S 

[0 0 2 6] 
[ft 8] 



O 



OH 



RaO^N^S 

5T" 



l ^X^oAc (") 



(24) 



(29) 



9 OH OH 

^j^OAc (Ml) ^^i^OH (IV) 



(30) 



(31) 



un 



(V) 



a, 



(32) 



^OR 4 
(33) 



(vi) N 



(3)"" 



[0 0 2 7] m~Hmt, ?-^-h4©Xg 

1, 2fc±'3Tf6n*A-;W-hf(i (24) £2» 
75 > (2 9) ft«SLT7SF# (3 0) fcSmfS 

xe-e&So ^tisoisit ^n^n?-^-h3©^ 

-XS, tgHXg©*&{CLfc#^TfT5C£^T£ 
«. SHIgli 75F7-fe5r-h# (3 0) ^tF 

at->75># (3D taesi-rsxsT?**. #xg 

tt. ?¥ - h 4 ©^HXet^«©*ST*fTT^^.o 
^HSlt ?^-h4©^SXSi:N#tC2»*^a 
# (3 1) (3 2) ^tt£t§lSTJb 

§o $^i:^yj>**#5ism HRic (3 3) 

T^sn*fls#W©5-&R4##*©HR5S (3) "" 



T*$n?.ft^ti*#smAxs«, e-nen^-h 
40 2 ©sg-igis £<y^ - h i ©n-bxgT^Lfc£# 

[0 0 2 8] *««©>fV + yU>il«#:ttfl-^fc!* 

ifcg> (#fc^j£) tHfS 

U ^©S«#tSS?tt©i«^U^>H^«** 1 

ttifflffl [«^« (m& jh» . e 

ffl«^©Hfett^«^) tffiffl] , Jk£E»T«f©Siffl 

tL-cwffl-e*s^t3wasnT*»3. xte-KH©^ 

50 *^K©ft^fe[i#[c«nfc«» feft»«M!tLT 
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TfcJ;<, *&5R®B, 8«JW, *R*J, *38#J> E&R 

d, ai:ife£3ftsa«, a»«i©*^tto. 001 ~ig/B 
-99% ©«H-e3tr*>©tf#*.&n, astiaitai©* 

£(20.5 —20* > ftP»J©*#B:0.1 -50* ©ISH£ilr 
[0 0 2 9] 

[0 0 3 0] ##0U 

2-^ff-4aa- (3-^h + y7i^W -1, 
2, 3, 4, 4 a, 5, 6, 7, 8, 8afl-r*tF 
a- 2, 2-v^?;l/-l, [4, 5- 

g] 4"V + y'J> 1 

[0 0 3 1] 

[ft 9] 




[0 0 3 2] 7;p3>^MtT> l-^JW-4- (3- 
^^•>7i=A-) -1, 2, 3, 
ijy>10. 0 9g (4 9. 6 5mmol) ^S*TH 
F 1 0 0ml »LT-1 O-CtC^SJU n-^)l 
'Jf7A3 0. 3ml (1. 6 3 7 N, 49. 65 mm 
o 1) S«TbT3 0^|BHB« i bfc«, -7 
Lfz, ^fc2, 2-^^-4, 5-tfX C/n** 
5f;W -1, 8-i?t*V9>2 8. 6 0 g (9 9. 3 
mmol) Si*THF 7 0ml C»*l/-7 81CIC» 

Ltz, #Cfc#5 0ml SftlA, HtfiaRK**^"h'J 
&7kmWi 5 0ml £j)P;LT, a^KX^I/ 100mlT 
2Biffllfc. #«Jf£fiftIftife|C5 0mlTS:»U 

0. 4 8gffli«ftWI5nt. ±fE©?ffltttr£7;P 
J>a«ST**DMF8 0mlfc»*U a^ft^hU 
7A3 7. 2 1g (2 4 8. 3mmol) 
U7A3 4. 3 1g (2 4 8. 3mmol) ^JPk.T, 
10 0tT3 0^, 1 3 0 tT 3 0 1 5 0 1 B# 

MF£«ETH?§4 OICKTTWSLfco a«IC*5 0 
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m 1 , h U <7 5 0ml SJJP^ 

T, StSl^5 0mlT3aifflbfe. ftttff&ffift 
&&*5 OmlTgfc#L, MJ £AT!«jftL 

fc. *I(E£«ETT?S£U ffi«-r«t3 0. 2 5 g© 

ffltt«rt*#snfc. omit 

**»U **ft->/V*'7*^hU<7A 1 3. 47g 
(19 8. 6mmo 1) £iDX.T, -3 0~- 1 5*Cfc 
ft£PLfe„ E«*t^^y-;Wt«ft;*3tll 8ml (*& 
4N. «J7 2. Ommo 1) »o<(]ITLT> 3 0 

^fflji^ifc. mttmrnmi- h u * 5 0 m 1 

Sim*, *50mi£ 

flP^T. BlIfJH0Oml-e2@i(iilL #HJf 
5 0m IT? 30. ^?H*^*5 0m 1 TffiitLfc 

Ifc #&nfciiiittfc£*7A*nvhi^:7^- (-7U 

*»r*t4. 4 2g©«swi5nfc (W2 

6. 9%) „ 

[0 0 3 3] IR( cm" 1 : 3372, 2940, 1607, 1582,1 

460, 1288, 1236, 1122, 1050, 847, 785 
NMR(CDC13, 500MHz) 6 :1. 27, 1. 29 ( £tiHT3R, s), 1. 3 
9, 1. 40 (-&fc-&T3H, s) , 1. 57~1. 64 (0. 5H, m) , 1. 79 ~2. 1 
7(3H.m),2.17 ~2.30(1.5H,m),2.33,2.35( £fc"&T3H, 
s) , 2. 45, 2. 51 (1H, m) , 2. 60~2. 75 (2H, m) , 2. 78 ~2. 86 (1 
H, m) , 2. 88 ~3. 03 (2H, m) , 3. 12 ~3. 17(0. 5H, m) , 3. 52 
~3.57(0.5H,m),3.74 ~3. 85 (0. 5H, m) , 3. 12 ~3. 17(0. 5 

H, m) , 3. 52 ~3.57(0.5H,m),3.74 ~3.85( 0. 5H, m) , 3. 81 
(3H,s),3.92 ~3.98(0.5H,m),6.71 ~6. 77(lH,m), 6. 89 
~7.03(3H,m),7.21 -7.250H, t, J=7.94Hz) 

Mass (EI m : 331 (M + ) 

CnHj.NOs £LT©H-JM 331.21474 

mmm 331.21286 . 

[0 0 3 4] ##M2 

2- (l-*+V-2-^*U— 3-^x-;W -6, 
7-mV-4aa- (3-^h + -77i-JW - 

I, 2, 3, 4, 4a, 5, 6, 7, 8, 8a/3-r* 

fcFD<ry*7y> 2_ 

[0 0 3 5] 

Wbi o] 




2 



[0 0 3 6] 7)Vdy^m.T, jfDQftH^O. 3 
8ml (4. 5 3mmol) t7"D h>X*>yl. 6 
2g (7. 54mmol) £S^nD^>8ml 
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[CiS^U TjC^bfc. ^IC2-^^-4aa- (3- 
^ h+->7i-JW -1, 2, 3, 4, 4 a, 5, 6, 
7, 8, 8ag-rAtFD-2, 2-^^5 1 ;l/-l, 

[4, 5-g] -f 7*/'J>5 0 Omg 
(1. 5 0 8mmo 1) ft**h;PX>2ml "P2ia# 

±E©E**can*, Sfi"eii^iaa*fiL&. 

SU X-?;H OmlSJnAT^*»S^SiJL.&. 3 
ISlNfii3Oralt30»U XKfiftft&JCS 
0 m 1 T?ife#Lfc«, h U ^AT^SLfco i 

»«£93rr*£ 5 0 2. 5mg©g&©M£tn?&3 

[0 0 3 7] >^ 7-^6 ml 

&b&&, *9;-M&&<t&mo. 9 mi «?j4N, 

&)3. 6mmol) SftlA. 2l$ra=Nt#bfc. £££ 
fcffifUSK**:*- h U 9 A*»«t 10ml * JUX, IMi 
IfJV5 0ml, 3 0mlt2@ilflL&. ^T«lSfiS 
m-kiM.*2 Om 1 T«fe#U 

BUS***** fc 3 4 8. 4mg©«*fi© 

7^7rxT»*4y*- ;w«#snfc ok* 77. i 

1%) , JJcKT^^aMT^-B-U^DU H8 0. 
7mg (0. 6 3 6mmol) Si*y?DD/^>l 
mli:i§*LT-7 8t:t;i^SPL. **DMS05 8. 
7mg (0. 7 5 1mmol) SjQxfco 1 0^MJt#* 

CuHnNOs ibTCDff-SM 
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*bfc^, ±ffi©-7:*-;H 0 0. 3mg (0. 2 8 9m 
mol) ^i*^nD^^>lml Cg^b&fefflS 

X^J1/T5>0. 24ml (1. 7 3 4mmo 1) £Jn 
JtTJEfc 1 9#ffili#bfco ®»^||7X*^- h U <7A7ki§ 
S6mimT, S:BtX5P.>H 5mlT2@ifflL 
fc. W«Jl£fifrFa£i&7K 1 0m 1 *t*8fiRv 

1) T^«S*ST5t. 4 6. 4mg©gM:^^i 
6n& (JR» 4 6. 8%) . 
[0 0 3 8] m.p. :155~157 V 
IR(KBrft)cm :3364, 2944, 1702, 1676, 1601, 1435, 1274, 
1236, 1203, 1156, 1042, 884, 787 

NMR(CDC13, 500MHz) 5:1.73 -1. 94(lH,m), 2. 25 -2.35 
(1H, m) , 2. 46 ~2. 68 (2H, m) , 3. 03 (1H, d, J=16. 18Hz) , 3. 1 
2 ~3.19(lH,m),3.45 -3. 66 (1H, m), 3. 77, 3. 79 ( 
) T3H,s),3.96~4.10(lH,m),4.22 ~4. 36(lfl,m),4.43 ~ 
4. 51 (IE, m), 4. 72 -4. 86 (IE, m), 5.87 ~6.00(lfl,m),6.0 
6 ~6.22(lH,m), 6. 69-6. 75 (1H, m) , 6. 78 ~6.89(2H, 
m),7.06 ~7.26(2H,m) 
Mass (EI }©:343(M + ) 



H 



N 



[0039] mmmi 

2- (1 -**V-2-**U— 
a- (3 h + y7i=JW 



5-^x;W -4a ; 
1, 2, 3, 4, 4* 



66.46 6.16 4.08 

66.57 6.32 4.22 . 
la, 5, 12, 1 2ag-t?^kFD- 

[2, 3-g] -f7*/'J> 3. 
' [0 0 4 0] 

Hbi i] 




[0 0 4 1] 2- 
x;W -6, 7-mV-4aa- (3-^h^->7 
xx;|/) -1, 2, 3, 4, 4 a, 5, 6, 7, 8, 8 
a/3-5r#fcFn-f 7*/U>4 5 Omg (1. 3 1m 
mol) «ho-7xXk>^75>3 9 7. 5mg 

(3. 9 3mmol) [CX^/-Jl/8m 1 SJn*, 7)1 

2 0mlSinx, i?nn^;i/A3 0mlT2lalfflaiU 
fc. Wt8SIP£ 1 Ntm 20ml, ISfflfcifi* 2 OmlT 



6. 9mg«5te 0K*1 0 8%), 

[0 0 4 2] m.p. : 191-193 *C 
IROBrS*)cm-l:2918, 1717, 1649, 1609, 1578, 1491, 1460, 1 
439, 1408, 1270, 1253, 1234, 1152, 1052, 876, 766, 708 
NMR(CDC13, 500MHz) 5:1.87 -1. 96(lH,m), 2. 30 -2.38 
(lfl, m) , 2. 62 -2. 70 (1H, m) , 2. 88-3. 03 (1H, m) , 3. 16 (1 
E, d, J=16. 48Ez) , 3. 35-3. 45 (2H, m) , 3. 55-3. 64 (1H, m) , 
3. 68 (3E, s) , 3. 78 (1H, d, 1=16. 48Hz) , 4. 06 -4. 16 (1H, m) , 

4.27~4.41(lH,m),4.46 -4. 54(lH,m),4. 77 -4.90(1 
H, m), 6. 62 (1H, dd, 1=7. 93, 2. 45Hz) , 6. 95 -7. 07 (2H, m) , 
7. 11 (IE, t , J=7. 93Hz) , 7. 22 -7. 30 (3H, m) , 7. 61-7. 67 (2 
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H,m),7.88 ~7.96(2H,m) 
Mass (EI &):415(M + ) 

C25H25N3 O3 tLXVmWm :415. 19173 
mm :415. 19197 . 
[0 0 4 3] H«CLTo-7x-V>3?r3>OfW3 
K)\Z4-^)V-1, 2-7i^>y75X 4-7 

2-7i-l/>y7S>, 4-^n^E-l, 
2-7i^k>/75>, 4-^h^v-l, 2-7i 
rp>773>, 4, 5-^^^-l, 2-7x^1/ 
>-775>, 4, 5 -y^n^E- 1, 2-7r-V>^ 
75 7, 4, 5-v^F^v—l, 2-7I-U7-77 
5 7, 4-?nD-5-7*d€-l, 2-7i^l/>y 

75>SfflV5T-€-n-fn2- (i-^-^v-2-^-y- 
-3-^"x-;l/) -4a«- (3-* h + =>7xr:JW 
-8-^^-1, 2, 3, 4, 4a, 5, 12, 12 
a/3-^^tHD-*/*if«jy [2, 3-g] -fV 
*/'J7, 2- (l-^V-2-^-it- 3-^x- 
;W -4 a a- (3-^h+v7i-JW -8-7^ 
-1, 2, 3, 4, 4a, 5, 12, 12ajS-:*ir* 

t FD-*/*if!jy [2, 3-g] -fv*yu>, 2 

- 3-^-;W -4aa 

- (3-^h + -77x-JW 2, 
3, 4, 4a, 5, 12, 1 2 a j3 -^^fc Hn-^ 
y^1fU7 [2, 3-g] -f7*y"J>, 2- (1-^- 
*V-2-**-9— 3-^x-;W -4 a a- (3-* 
h+y7x^) -8-*h*v— 1, 2, 3, 4, 4 
a, 5, 12, 1 2 a^-^^^t HO-^y+1f'Jy 

[2, 3-g] -rv^/UX 2- (l-**V-2- 
ttH—3-fT~M -4 a a- (3-^h+y7x 
-J0 -8, Q-ittf-fr-l. 2, 3, 4, 4a, 
5, 12, 1 2 a J3 -*i7?\i FD-^y^-tf U 7 

[2, 3-g] ^7+7'J7, 2- (l-**V-2- 
t**-3-^f=*) -4 a a- (3-^h*y7x 
— JW -8, 9-77*nt-l, 2, 3, 4, 4a, 
5, 12, 1 2 a J3 -*£^k Hn-*/*1f U J 

[2, 3-g] -f7*/U>, 2- (l-^V-2- 
m-3-7"f^;W -4 a a- (3-^h+y7x 
-;W -8, 9 F+->- 1, 2, 3, 4, 4a, 
5, 12, 1 2 a j3 fc Hn-*/*1fU J 

[2, 3-g] -fV^/'JX 2- (l-^V-2- 
•*tt-Z-7 1 r~M -4 a a- (3-^h*-77x 
-;W - 8-?nn-9-7*ni-i, 2, 3, 4, 4 
a, 5, 12, 1 2 afl-^^t Hn-^y^rifuy 

[2, 3-g] -rv*/u>«j#&n«. 

[0 0 4 4] 

2-^fJV-4ad- (3-^^y7xZ;W -1, 
2, 3, 4, 4 a, 5, 12, 1 2 a 0 -it if *> t H n 

-^/^-tfyy [2, 3-g] -fv*/u>A 

[0 0 4 5] 
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[fcl 2] 

4 

[0 0 4 6] *7Kh^X>l lml £2- (1-**V 
-2-**D— 3-^x-;W -4 a a- 
->7x-Jl/) -1, 2, 3, 4, 4 a, 5, 12, 12 

afl-^^kFn-^/^tfiJV [2, 3-g] -fy 
+ ;'J7174. 9mg (0. 421mmol) £jD;i 
T-7 8ti;ftSIU 1. BM&mit^^V^VTJV 
h;l/X>^*l. 0 2ml (1. 5 3mmo 

1) £jn]*fc 0 -7 s^c-ci ottmrnm, 

2 m 1 SJnfcfc. fifPSK**^ h U -7 A*?git 2 m 1 
£?nn^;VA2 0ml £2ra;SUg#Lfc&, /W7D7 

**^-hU9A**«2 0ml t7on*M20ml 
&iD*.T#«U MtC*S^i7D05ixJl/A5 Omlfi 
tHV1t. #«HSftWftJfi*2 0mlTr«2ji>«, *?KB!E 

A?nYh>/57^- (y'JAWK 2~50%^^7 
-jki'DDMA) Hftim&tZt., 10 3. 9m 
g^SH^tJ^^nfc (JR* 6 8. 7%) . 
[0 0 4 7] : 177 ~179 "C( i'DDMA-I 

IRCKBrtidcm - 1 :3384, 2940, 2798, 1607, 1578, 1489, 1462, 
1437, 1288, 1245, 1048, 876, 779, 764, 708 
NMR(CDC13, 400MHz) 5:2.03 ~2. 18(2H,m), 2. 28 ~2. 30 
(1H, m) , 2. 41 (3E, s) , 2. 72~2. 77 (1H, m) , 2. 77 ~2. 89 (2H, 
n) , 3. 02 —3. 07 (1H, m) , 3. 17 (1H, d, J=16. 79Hz) , 3. 32—3. 
41 (1H, m) , 3. 41 ~3. 52 (1H, m) , 3. 69 (3H, s) , 3. 75 (1H, d, J= 
16.82Hz), 6. 56 ~6. 61 (1H, m) , 7. 03 ~7. 12(3H,m), 7. 58 
~7.66(2H,m), 7. 87—7. 93 (2H, m) 
Mass (EI «fe):359(M + ) 

C 23 H2 6 N3 OtbTOff-Sfi : 359. 20092 
SSMt : 359. 20105 . 
[0 0 4 8] H«fcLT2- (1 -**V- 2 
- 3 -4 a a- (3-^b+y7x"JW 

-1, 2, 3, 4, 4a, 5, 12, 1 2 a j3 

tFn-^y^ifu/ [2, 3-g] -fy*/y>©ft 
t>Dfc2- d-^y-2-^i7-3-y^;w 

-4 a a- (3-^h + 77x-W 

1, 2, 3, 4, 4a, 5, 12, 12aj3-t7^t 

Fn-^/^ifU/ [2, 3-g] -fv^yjx 2- 
(1 -**V-2-*^U— 3-7^=JW -4aa- 
(3-^^y7x-f) -S-y^-l, 2, 3, 
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4, 4 a, 5, 12, 12a|3-t^tHD-*;4 
tf'J/ [2, 3-g] -<V*/U>, 2- (1-^+V 

3-7f--)V) -4 act- (3-yh + 
y7x-J0 - 8 -^nt- 1, 2, 3, 4, 4 a, 

5, 12, 1 2 a 0 t Hn-^y+ifU 7 
[2, 3-g] -fV + yUX 2- (l-^V-2- 

Ortt- 3 - ^T"-;!/) -4 a a- (3-^h+v7i 
— ;W + 2, 3, 4, 4 a, 5, 1 

2, 1 2 a HP-*y*if'Jy [2, 3- 

g] -YV + /U>. 2- (1-^7-2-^*1*— 3 10 
-?<r~M -4 a a- (3-^h + v7i^W - 
8, 9-i?*?-)V-l, 2, 3, 4, 4a, 5, 12, 
1 2 aj3-^^^bHn-*y*1f'jy [2, 3-g] 
-YV*/'J>, 2- (l-^V-2-^U— 3-^ 
5r=^) -4 a a- (3-^h*y7x-;W -8, 9 
-y7*Dt-l, 2, 3, 4, 4 a, 5, 1 2, 1 2 a 

B—tWM h*n-*y*tf'jy [2, 3-g] -rv* 

/UX 2- (1 -^+y- 2-^*-S— 3 -^x- 
;W -4 a a- (3 -y h*->7x-JW -8, 9-v 
yh*5/-l, 2, 3, 4, 4 a, 5, 12, 1 2 a 0 20 
-Jf^t Fn-*/*1f'J/ [2, 3-g] -TV*/ 
UX 2- (l-**V-2-**>9— 3-^x-;W 
-4ao;- (3 -y h^->7i-;W -8-i?nn-9 
-^Dt-l, 2, 3, 4, 4 a, 5, 12, 12a0 

-^^tFn-^y+if'jy [2, 3-g] -fv+y 

U>SfflViT-€-n-?n2-^5 1 ^-4 a a- (3-yh 
^5/7x=;W -8-^^-1, 2, 3, 4, 4a, 
5, 12, 1 2 a 0 -^-^^h Hn-^r/^ 'J 7 
[2, 3-g] -fVt/'JX 2-^«-4aa-* 




[0 0 5 1] t*^PD^^>lmltlMH^W 
<7i©^nn^^>^E0. 9 6ml (0. 9 6mm 
o 1) Sin*., *#LT&L<it#LTV>£> + l£2-y 
W-4a«- (3-^h+->7i-;W -1, 2, 
3, 4, 4a, 5, 12, 1 2 a 0 t 40 
S*r*fVS [2, 3-g] -f7*/U>l 1 7. lmg 

(0. 3 2 6mmol) SS*y7DD^^>2mn; 

T?2 0»MSt*f!b&«ElfiWS, 17>E-7*2 0m 
: y^y-^=3 : l<DM&mm5 0mlt3a 



(15) #W¥4-2 7 5 28 8 

(3 -7 h^v^xr:;!/) -8-^;V-l, 2, 3, 
4, 4a, 5, 12, 1 2 a j3-^^^t HD-*y* 
IfU/ [2, 3-g] ^Vf;iJX 2-^;h4a 
a- (3-^hfy7i-J0 -8-t/D^-l, 2, 
3, 4, 4a, 5, 12, 1 2 a ^ - t7^t Fn- + 

y*+f'Jy [2, 3-g] -fv*/u>, 2-y?;p- 

4 a a- (3-^h + y7ir:jW + 
1, 2, 3, 4, 4a, 5, 12, 12afi-t^fc 

Fn-^y^-tfyy [2, 3-g] -fv+yux 2- 

^fjl/-4aa- (3 -7 h*->7x-JW -8, 9- 
2, 3, 4, 4 a, 5, 12, 1 2 a 0 
-^^fcFD-^/^-ffU/ [2, 3-g] -fv + y 
U>. 2-y?;P-2-^tJ— 3-^x-;W -4a 
a- (3-^F^y7x-;W -8, 9-jy^n^- 

1, 2, 3, 4, 4a, 5, 12, 12a|3-tWt 

Fn-*y*if'jy [2, 3-g] -rv+yux 2- 

W-4aa- (3 -y h*y-7x-JW -8, 9- 
> J ^h*->-l, 2, 3, 4, 4a, 5, 12, 12a 
9\l Fn-*/*-tf'jy [2, 3-g] -fV* 
;UX 2-W-4aa- (3-/F^y7iZ 
)V) - 8-?DD-9-7*Dt-l, 2, 3, 4, 4 
a, 5, 12, 1 2 a fl-^^t Fn-*/=Mfi)7 

[2, 3-g] ^fv*yu>jw»6n*. 

[0 0 4 9] £ttffl3 

2-^^-4ao- (3 - fc FQ*y7xrjW - 
1, 2, 3, 4, 4a, 5, 12, 12a^-t7^t 

Fn-*y*ifijy [2, 3-g] -rv=pyu>5 

[0 0 5 0] 

Hbi 3] 



8. 7mg0gB{fc£&&^trB###snfc. ctil: 
y^y-ji/SSn^, **>x;k*>»©;**/-;Mg« 

x5^xlh-2o, y*y-;w T^nttttrrs 

3 2. 8mg©$iE»fegSft-&tl0y^>y;l/*> 
«6)WI6n& OK* 2 2. 8%). 

[0 0 5 2] *jSfc£tt 
»«jfit : >220<C 

IR(KBrSc)cm - 1 :3220, 2966, 1584, 1491, 1466, 1263, 1098, 
1025, 872,801, 768,708 

NMR(CD30D, 500MHz) 5:2.12 ~2. 23(1H, m), 2. 54 -2.7 
1(3H, m) , 2. 80(3H, s) , 2. 90~3. 00 (1H, m) , 3. 23 ~3. 30 (1 
H, m) , 3. 40 ~3. 60 (4H, m) , 3. 68 (1H, d, 1-16. 48Hz) , 4. 59(1 
H, brs) , 6. 52 (1H, dd, 1=7. 94, 1. 23Hz) , 6. 93 ~7. 01 (2H, 



(16) 
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m), 7.04C1H, t, J=7.94Hz),7.68 
94(2H,m) 

Mass(FABffi):346(M + +1) 
SMfgVXy^7 bJl 



-7.75(2H,m),7.85 ~7. *C22H 2 4N 3 OtLT©ff"S« : 346. 1919 
gffii : 346. 1905 

«^to^ 7 >x;woB§« 

* m. p. : 160-163 X: 
C2 2 H24Ns O ■ CHs SOs H • 0. 3 H 2 OtLX<D 



mmm 



L. 81 6.22 9.40 7.17 
2.15 6.29 9.38 7.24 



[0 0 5 3] mmiZVr2-^)V-4 aa- (3- 
h+->7xZJV) -1, 2, 3, 4, 4 a, 5, 12, 10 
l 2 a j3-:t77fc:Fn-*y*-y ! uy [2, 3-g] 
-Y7*y>J>©ft:bf)tc2-/3 1 Jl/-4aa- (3-/ 
h + ^7i^) -8-^^-1, 2, 3, 4, 4 
a, 5, 12, 1 2 aj]-^?t Fn-*y*+FUy 
[2, 3-g] ^Vt/'JX 2-^fJh4aa- 
(3-/ht->7i-JW -8-^)1-1, 2, 3, 
4, 4a, 5, 12, 1 2 a 0 -;f77k: Fa-*y* 
ifU/ [2, 3-g] -fV*/UX 2-^-4a 
a- (3-/ F*v7xnj[/) -8-7a^E-l, 2, 
3, 4, 4a, 5, 12, 1 2 a j3 -^77t: Fn-* 20 

y*ifuy [2, 3-g] -rv*/<jx 2-y?;i.- 

4 a a- (3 -/ F*~>7x-;W -8-/F*v- 
1, 2, 3, 4, 4a, 5, 12, Hafi-^^k 

Fa-*y*ifuy [2, 3-g] -rv*/u>, 2- 

/3^-4aa- (3-/ F*:>7xr:JW -8, 9- 
^^-l, 2, 3, 4, 4 a, 5, 12, 1 2 a 0 

-:t77t Fa-*y*-tfuy [2, 3-g] -i-y*y 

UX 2 -^"*-y— 3 -7*f-JW -4 a 

a- (3 -/ h + J'^x-iW -8, 9-770^- 
1, 2, 3, 4, 4a, 5, 12, 12a0-^77l: 30 
Fa-*7*ifU7 [2, 3-g] -YV*y'J>, 2- 
y^Jl/-4aa- (3-y h*y7i"JW -8, 9- 
^h*>-l, 2, 3, 4, 4 a, 5, 1 2, 1 2 a 
j3-3-77fc Fa-*y*-?uy [2, 3-g] -fv* 
yj>, 2-^ff-4aa- (3-^^>7xr 
- 8-^0-9-70^-1, 2, 3, 4, 4 
a, 5, 12, 1 2 a0-;f77t Fn-*/*+f'J/ 

[2, 3-g] ^v*yu>£ffl^T^n-?n2-z? 

;l/-4aa- (3-tFD*77xZJW -8-/9MI/ 
-1, 2, 3, 4, 4a, 5, 12, 1 2 a j3 -:t77S«40 



^kFa-*y*-yjy [2, 3-g] -rv*yu>. 2 

-y^Jl/-4 a a- (3 -t Fa*->7x-JW -8- 
2, 3, 4, 4 a, 5, 12, 1 2 a /3 - 
:t77t: Fn-*y*^Uy [2, 3-g] -fV^'J 
>. 2-y^-4aa- (3 - h Fa*77x~;W 
-8-7nt-l, 2, 3, 4, 4a, 5, 12, 12 

a$—*99\i Fn-*y*ifuy [2, 3-g] -fy 

*yj>. 2-^f*-4au- (3-kFD*>7x 
=JW -8-j*F*->-1, 2, 3, 4, 4a, 5, 1 
2, l 2 a j3-;t£>7tFa-*y*ifuy [2, 3- 
g] -f7*yyx 2-y^;l/-4aa- (3-tFa 
+ ->7x-JW -8, 9-7/^-1, 2, 3, 4, 
4a, 5, 12, 1 2 a£-^77b:Fn-*y*+fU 

y [2, 3-g] -fv*yux 2-y?;i/-2-^-* 

■9— 3-7x-;W -4 a a- (3-tFa*->7x- 
)V) -8, 9-^70^-1, 2, 3, 4, 4a, 5, 
12, 1 2 a/3-^77tFn-*y*1fUy [2, 3 
-g] yy*y'J>, 2-^-4aa- (3-tF 
n*v7x-;0 -8, 9-7^h*>-l, 2, 3, 
4, 4a, 5, 12, 1 2 a 0 -:t77fc FD-*y* 
+f'jy [2, 3-g] <V*/U>, 2-y^;u-4a 
; a- (3-tFO*>7x-il/) -8-^DD-9-7 
O^E-l, 2, 3, 4, 4a, 5, 12, 12a0-:* 

77t Fo-*y*ifuy [2, 3-g] -rv*yi)> 

[0 0 5 4] 5IJSM4 

2-/971,- 4 a a- (3-/F*77x~;W -1, 
2, 3, 4, 4a, 5, 12, 1 2 a ,8 -;f77 t Fo 

-*y>jy [2, 3-g] -rv*yu> 6_ 

[0 0 5 5] 
Htl4j 



CH 3v 



oxo 



[0 0 5 6] 2 -y^;l/-4 a a- (3-^h*>7x F 3 9 9. 8mg (3. 3 0mmol) £**X7y- 

-;W -6-^*7-1, 2, 3, 4, 4a, 5, 6, JbmltJPx, St / 7 7X;]/*>» 0 . 18ml 

7, 8, 8 a/3-^77tFD-l'7*y»J>2 9 5. 2 (2. 7 5mmo 1 ) &Jn;LT 1 7^M»!R®iKL,&. 

mg (1. 08mmol) 1 2 -75 /^>X7^fb 50 fiaa^K**^ F U Om 1 t* 1 



(17) 
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OmlSSH^T. Stiff 5 0ml, 3 0mlT2[§F 
^DD*M:9DD*M=l:2-l:l) tiC^Utt 

306. o m g e nfc ok* 79. 

0%) . 

[0 0 5 7] lp. : 178. 5-179 "C (IMx^fc&HtS 
ft) *J0 

C 34 H 3e N 3 O£l/T0tHHB 

mmm 

[0 0 5 8] H«fcLT, 2-75/^>X7JPrtF 

2-7$7-4-^fJK>X7fftH. 2-73 7 
-4-^D^>X7frtK 2-737-4-7F- 
+->^>X7Jl'Tt F> 2-75 7-4, 
^>X7*ft F, 2-73 7-4, 5-/70W 
X7 J >Io i t:F, 2-73 7-4. 5-y7h+M>X 2> 
7)I/ft F, 2-75;-4-^DD-5-7D^> 

X7^ rkpsfl v»* t-en^en 2-73^-4 a «- 

(3 -7 h^v-7x-;W -8-7^;i/-l, 2, 3, 
4, 4a, 5, 12, 12a/3-t^^tHD-*>"J 
7 [2, 3-g] -T7*7U>, 2-W-4aa- 

(3 -7 b^r-syx-M -8-y?-)l-l, 2, 3, 
4, 4a, 5, 12, 1 2 a 0 -sf-^fc FD- + 7U 
7 [2, 3-g] ^y*yj>, 2-7^-4 ace- 

(3-^h^>7i-JW -8-7*n^E-l, 2, 3, 

4, 4 a, 5, 12, 1 2 a 0 -irVZM h'D-^7 U 
7 [2, 3-g] -fV*7'J>, 2-^-4ao- 

(3-^h + y7i"JW - + 2, 

3, 4, 4a, 5, 12, 1 2 a j3 -*-?*fc FD-^ 
7 'J 7 [2, 3-g] -fV*/U>, 2-79 1 ;i/-4a 
a- (3 -7 h + ->7xn;W -8. 9-^7?;l/- 
1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 -;f fc 
Fn-*7U7 [2, 3-g] -fV^'JX 2-7? 
*-4ao- (3-7 -8, 9-5?^ 

Dt-1, 2, 3, 4, 4a, 5, 12, 12a|3-t 

FP-*7U7 [2, 3-g] -fV + 7U>, 2 40 
-^Jh4aa- (3 -7 F^y7i^) -8, 9 
+ 2, 3, 4, 4 a, 5, 12, 12 

a|3-t^tFn-+;'J/ [2, 3-g] -YV+7 
U>, 2-7?;V-4 a o- (3-^h*y7i^W 
-8-i/DD-9-7Dt-l, 2, 3, 4, 4 a, 

5, 12, 12a(3-^^tFD-+/U; [2, 3 
-g] -f7*/'J>#l*5ft-6. 

[0059] mmw5 

2-7?;y-4aa- (3 - t Fnty7i-W - 

1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 50 



« IROBrSOcm - 1 :3392, 2940, 2806, 1605, 1578, 1493, 1286, 
1245, 1044, 777, 770 

NMR(CDC13, 400MHz) 6:1.96 ~2. 06 (IB, m) , 2. 12 -2.20 
(lH,m),2.25 ~2.32(lH,m), 2. 38 (3H, s), 2. 59 -2.80(3 
B,m),2.92 -2.97(lH,m),3.09 -3.18(2H,m), 3.22-3. 
32(1H, m) , 3. 68(3H, s) , 3. 76 (1H, d, 1=16. 47Hz) , 6. 55 -6. 
61 (1H ,m),7.03~7.12(3H,m),7.37 -7. 42 (IB, m), 7. 53 
-7. 58 (IB, m) , 7. 61 -7. 66 (IB. m) , 7. 77 (1H, s) , 7. 91 (1H, 
d, J=8. 54Bz) 

Mass(FAB&):359(M + +1) 



H 



N 



80.41 7.31 7.81 
80.48 7.32 7.92 

FP-3VU7 [2, 3-g]-f7*7'J> 
[0 0 6 0] 
Hfel 5] 



COCO 



[0 0 6 1] 7JP=f>«SET, t-^h+i/AU">A3 
09. lmg (2. 75mmol) £«#DMF6ml 
K&frU n-7"nn/ft-;k0, 3 6ml (3. 8 
6mmo 1) £to&T»£ra»!»3IflElxft. J&ftbfc 
«, 2-7^-4 a a- (3 -7 F+y7i-)F) - 
1, 2, 3, 4, 4a, 5, 12, 1 2 a j3 -xh^fc 
FD- + /IJ/ [2, 3-g] -fV + /'J719 7. 5 
mg (0. 5 5 1mmol) £t*DMF3mll;» 
bfcfceo&jD^-fco StftjtDMFlml-flWU * 
©tt#«feJD^fc«. 4B#fU1M®^Lfc„ SJS«£$ 
»U MEKTDMFSS^Ufc. 0ml £ 

SUA, i?Dn*JFA : 7^7-;y= 3 : 1 OjH^iglK 3 
OmlT3 0»L OmlT 

&. »SnfcBBit^^/-^2 OmlftfllA.TJn* 
U ?mt&^7^;y7:rX©i!Iifc£tl2 4. 3mg& 
*9ILfc. 5i)5^ii&fiLm »S7^7-;y 
4m 1 SJUJtTJW&LfcasS, 7^>x;l//^>K©7^ 
/-JM8«SMTpH2tI/£. »tt£«£U ■£© 
mfe&%7k?U-?h!f774- (t77T'Vi'XLH 
-2 0, 7^7-;F) -Vftimm-Zt, 18 0. 0m 

goeift^*o^*>xw>iii)Jii5n& or* 

7 3. 7%) . 
[0 0 6 2] *jBfc#tt 
ttm& : 260 -265 t 

IR(KBrte)cm - 1 :3032, 2930, 2804, 1618, 1582, 1493, 1454, 
1421, 1352, 1267, 1249, 1147, 779, 756 



—667— 
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NMR (DMS0-d6, 500MHz) 8 : 1. 91 -2. 00 (1H, m) , 2. 09 (1H, 
t, J=12. 21Ez), 2. 30(1H, d, J=13. 43Hz), 2. 60 -2. 67(1H, 
m),2.68 ~2.75(lE,d, J=ll. 60Hz), 2. 75 ~2. 84(1H, m) , 
2.94 -3.02 (1H, m) , 3. 08 (1H, d, J=16. 48Hz) , 3. 20~3. 42 
(2H , m) , 3. 63 (IE, d, 1=16. 48Hz) , 6. 42-6. 48 (IE, m) , 6. 9 
2 ~7.01(3E,m), 7. 47 (IE, t, J=7. 33Hz), 7. 58—7. 64 (1H, 
m) , 7. 77 (lfl, d, 1=8. 54Hz) , 7. 82 (IE, d, J=8. 55Ez) , 8. 00 (1 * 
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*H,s) 

Mass (FABfe): 345 (M + +1) 

C23H24N2 OtLX<D^m : 345.1 
mm : 345. 1967 

MMtetto* 9 >x;Wog£Ji; 
a. p. : 154-157 "C 



Jtmftm C23H24N2 0-2CH 3 SO3 H-H 2 OiLTO 



H 



N 



mm 

[0 0 6 3] HSHcl/t, 2 - 
y h + ->7x=JW - 1, 2, 



54.14 6.18 5.05 11.56 
53.94 6.22 5.05 11.62 
*?)]/-4 a a- (3- 
3, 4, 4 a, 5, 1 
-g] 



2, 1 2 a fl-it^t h*a-=>/'J/ [2, 
-1 , V^yU>©ftfcD!C2-/g 1 ;V-4aa- (3-y 
h + y7i^) -8-y-f^-l, 2, 3, 4, 4 
a, 5, 12, 12a|3-t?^tFD- + yijy 

[2, 3-g] -fV*/U>, 2-^^-4aa- 
(3-^^>7i-JW -8-75^-1, 2, 3, 
4, 4a, 5, 12, 1 2 a HD-^yj 
/ [2, 3-g] -fV=tV'J>, 2-^-4aa- 
(3-yh + y7xrjW -8-7'n^E-l, 2, 3, 

4, 4a, 5, 12, 1 2 a 0 -tf-^fc Fn-*y U 
7 [2, S-g] -fWJX 2-j*?JU-4 aa- 

(3-^h+i/7i-JW + 2, 

3, 4, 4a, 5, 12, 1 2 a J3 -Or 9 9 t Fn- + 
/'J / [2, 3-g] -TV + yUX 2-*3MV-4a 
a- (3 -y h+i/7i-JW -8, 9-y/«- 

1, 2, 3, 4, 4a, 5, 12, \2aB—t99M 

[2, 3-g] -fV+/'J>, 2-y>5f 
*-4an- (3-^b+y7x-JW -8. 9-/7 
Dt-1, 2, 3, 4, 4a, 5, 12, 1 2 a j3 
??tFD-^7'jy [2, 3-g] 2 
-^fJh4aa- (3-yh+y7i-Jk) -8, 9 
-^h + y-1, 2, 3, 4, 4 a, 5, 12, 12 
a/J-*4^kKn-*/yy [2, 3-g] -rv^y 
>J>, 2-^-4an- (3-yh+y7i^W 
-8-?DD-9-7at-l, 2, 3, 4, 4a, 

5, 12, 12aj3-t^^tFn-^;U; [2, 3 

-g] <iv*;v>*%^z>t*n?n2-*=?)v-4 

a a- (3-tHD+y7i^;W -8-^^-1, 

2, 3, 4, 4 a, 5, 12, 1 2 a 0 t HD 

-+yyy [2, 3-g] -rv+yyx 2-*?)l- 

4 a a- (3-kHB4"/7i=^) -8-7^- 
1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 -r^^t 
HD-^y'jy [2, 3-g] -fV=Tr/U>. 2-y^ 1 
)V-4aa- (3-th'D+y7i-JW -8-7nt 
-1, 2, 3, 4, 4a, 5, 12, 12aj3-:<h?* 

tpa-^yijy [2, 3-g] -fwj>. 2 -y 

fJh4an- (3-tHO+y7i^) -8-yh 



=r->-l, 2, 3, 4, 4a, 5, 12, 12 a/?-:* 

i^t Fn-^y y y [2, 3-g] -rv^yux 2 

-Wh4aa- (3-tKD+y7xrjW -8, 
9-^y^;l/-l, 2, 3, 4, 4a, 5, 12, 12 
a/3-rt^t HD-^yjy [2, 3-g] -fy+y 
>JX 2-^f*-4a«- (3-tHD+y7i= 
;W -8, 2, 3, 4, 4a, 5, 

12, 1 2 a/S-tfi^h Kn-*y y y [2, 3- 
g] -fV^yyX 2-yfJP-4aa- (3-tFD 
^~>7x-Jl/) -8, 9-y^h + y-l, 2, 3, 
4, 4 a, 5, 12, 1 2 a j3-^;?^t Hn-+y y 
y [2, 3-g] -T7*yy>\ 2-yfJl/-4aa- 
(3-kFn^77i-JW -8-?nn-9-7nt 
-1, 2, 3, 4, 4a, 5, 12, 12a^-^^ 

tHa-*yyy [2, 3-g] -rv*/y>#fcsn 
5. 

[0 0 6 4] gjgft6 

2- (l-^+V-2-^U-3-7x-;W -4a 
a- (3 h+y7i-;W -1, 2, 3, 4, 4 
a, 5, 12, 12aJ3-^^^tHn-*y«jy 

[2, 3-g] -rv+yy> _8 

[0 0 6 5] 
Hfcl 6] 



[0 0 6 6] 7)V3>%mrf. 2-W-4a«- 
(3 -y h + ->7i-W -1, 2, 3, 4, 4a, 
5, 12, 1 2 aj3-^-i7^t Fn-^y 'jy [2, 3 
-g] -f V*/ 'J >3 0 Omg (0. 8 3 7mmo 1) 
ffu b>Xtf>i? 1 7 9. 4mg (0. 8 3 7mmo 
1) ft**J?^nnx^>4mlC**U fcftthrc. 
^ti'DDfiH-Jl/O. 2 1ml (2. 47mmo 
1) SST-«it#Lfco EJSffifc 1 NlfiSt 

5 0ml Stt^T, ^Dn^^>15mltl0ml 
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T2MH1LL #5ttfc#*B£lNaffll5 Oml T 
2 IhT, # 3 0 m 1 , ma&Mfr 3 0ml Tgfc#U *** 

«. 5«SIit5t«ffi©7 ; 6JI/7 7X3 3 6. 5 

&a*&53BTS£, 2 6 1. 5mgO«HflS^«At#f. 
nfc (JR* 7 5. 4 Sfi) . 
[0 0 6 7] m.p.160 -163 *C (X-?Jl/?ft#. 7* 

IR(KBrj£)cm 1 :2922, 1755, 1437, 1245, 1151, 756 
NMRCCDCl 3,400MHz) 5:1.85 ~1. 98(lH,m), 2. 30 -2.40 
(lH,m),2.50 ~2.62(lH,m), 2. 88—3. 05 (1H, m), 3. 12 - 
3. 40 (3H, m) , 3. 47 -3. 60 (2H, m) , 3. 74 (3H, s) , 4. 06-4. 19 
(1H, m) , 4. 24 -4. 40 (1H, m) , 4. 50 (IE, d, 1=5. 86Hz) , 4. 82 
(1H, d, 1=14. 16Hz) , 6. 65 (IE, dd, J=8. 30, 1. 96Hz) , 7. 00 
~7. 10C2H, m), 7. 10 -7. 19 (1H, m), 7. 19 -7. 30 (2H, m), 
7.58 ~7.70(lH,m),7.70 -7. 90(2H, m), 8.10-8.30(1 
H,m) 

Mass (EI j£):414(M + ) 

C26H26N2 Oa t LTOD-g* : 414. 1943 
mm: 414. 1939 . 
[0 0 6 8] |WI#lCLT2-^5 1 ;i/-4aQ!- (3-y 
h*->7i-JW -1, 2, 3, 4, 4 a, 5, 12, 

1 2 a/s-^^t Fn-*yjy [2, 3-g] <Y7 
*/'J>©ftb!)C2-^fJV-4ao- (3-yh* 
->7x-)W — 8 — ^5=-^— 1 , 2, 3, 4, 4 a, 
5, 12, 12aj3-^^kHn- + yj; [2, 3 
-g] fV + y'JX 2-W-4ao- (3-yh 
*'/7i=JW -S-Wk-l, 2, 3, 4, 4a, 
5, 12, 1 2 a 0 -sj-^t Fn-^7 11/ [2, 3 
-g] -rV + 7U>, 2-^Jh4a«- (3-yf- 
^v'7i-;W - 8-70^-1, 2, 3, 4, 4 a, 
5, 12, 1 2 ajS-^^tFD-^/'J/ [2, 3 
-g] -fV^/UX 2-^ff-4ao- (3-yF 
t->7i-JW -8-yF*->-l, 2, 3, 4, 4 
a, 5, 12, 1 2 a £ -Jfri^fc Fa- + y 'J J 
[2, 3-g] -fV*/U>, 2-^Jh4ao- 
(3 -y h=1r^7x=JW -8, 9-^y^-l, 
2, 3, 4, 4a, 5, 12, 12a/3-^^^tHn 

-*yjy [2, 3-g] -fv^/'Jx 2-y? 1 ;!/- 

4 a a- (3 -/ h^v7x^;i/) -8, 9-^7*Di 
-1, 2, 3, 4, 4a, 5, 12, 12aj3-:t^ 
tHD-^/ijy [2, 3-gW7*/U>, 2-y 
f*-4aa- (3-y F*^7xX)W -8, Q-P 
^h*y-l, 2, 3, 4, 4a, 5, 12, 12a|3 
-t?^tHn-+;u; [2, 3-g] -fv^/U 

X 2-^»-4aa- (3-^b**/7i=A-) - 
8-?DD-9-7nt-l, 2, 3, 4, 4a, 5, 
12, 1 2 aj3-^i7^t FD-^/'J/ [2, 3- 



WW¥4-2 7 5 2 8 8 
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g] -fv*/ u>afflv>*t*n-Wi2- (i-*=tfv 

-2-sNfli— 3-7x— ;W -4 a a- (3-yh^ 
->7irjW -8-^^-1, 2, 3, 4, 4 a, 
5, 12, 1 2 ajS-^-^^t FD-^y 'jy [2, 3 
-g] -fV + yJX 2- 

3-^-r-)W -4 a a- (3-^h+->7i^W - 
8-7971/- 1, 2, 3, 4, 4a, 5, 12, 12a 

tf-tt^tFn-^yuy [2, 3-g] -fy*tvMj 

>. 2- (1-^^7-2-^-9—3-^7-^) - 
4 a a- (3 -y F^->7x-)W -8-70^-1, 
2, 3, 4, 4a, 5, 12, 12a(3-^tFn 

-*yjy [2, 3-g] -rv*yj>. 2- a-*- 

^ > y-2-^-9-3-7 f T-r:;W -4 a a- (3-y 
h^y7i-JW -8-yF^~>- 1, 2, 3, 4, 4 
a, 5, 12, 1 2 a 0 -it^t h*n-*/U/ 
[2, 3-g] i*v*yux 2- (l-^V-2- 
tf+U— 3-7^-JW -4 a a- (3-y h*y7i 
-)W -8, 9 ->?/?;]/- 1, 2, 3, 4, 4a, 
5, 12, 1 2 afi-^^kpD-t; Uy [2, 3 

-g] yy*yj>. 2- (i-**y-2-**u- 

-4 a a- (3-y h*^>7x-JW - 
8, 9-y7nt-l, 2, 3, 4, 4a, 5, 12, 
1 2a/3-:fr^kFn-*/U/ [2, 3-g] -TV 
*yj>. 2- (l-:fr*y-2-:*=MJ— 3-7xX 
;W -4 a a- (3-^h*y7i-;V) -8, 9-3? 
yh + ->-l, 2, 3, 4, 4a, 5, 12, 1 2 a 0 

-a-^t Fn-=>y uy [2, 3-g]-fv+yu 

X 2- (1 -*=TrV-2-**-9— 3-7?-)]/) - 
4 a a- (3 -y F+->7x^;y) - 8-^DD-9- 
7nt-l, 2, 3, 4, 4a, 5, 12, 1 2 a /3 - 

t?^tFn-^yijy [2, 3-g] -fy+yy>#s 
it sns, 

[0 0 6 9] S$»0!7 

2- (1 -ifrsfV- 2 -^1t-4, 4, 4-FU^n 
n797I/) - 4 a a- (3-^^y7xZJW -1, 
2, 3, 4, 4a, 5, 12, 1 2 a 0 -^*^^ k Fo 

-*yyy [2, 3-g] -*y*yj> 9_ 

[0 0 7 0] 

Hti 7] 




a. 

[0 0 7 1] 7;l/=f>^T. 2-^fJk4a«- 
(3 -y F^v-7x~;W -1, 2, 3, 4, 4 a, 
5, 12, 1 2 a/S-^i^bFO-^y Uy [2, 3 
-g] -fy + yj>6 4. Omg (0. 179mmo 
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1) £7n h>X#>v5 7. 5mg (0. 2 6 9mm 
ol) £*t#5;#nnx^> lm 1 CB*U 7jc#L 
fc. *wnnfl2, 2, 2-hU?nni^5 
2. 8mg (0. 2 4 9mmo 1) £ITL. fit 
2. 5H#W«t#Lfc. R««fclN*»10mI*iD* 
T, #«X^3 0mlTr2|ll»HlL&. #&nfc#«l 
Jf£lNffi^l 0ml, *3 0ml, ffifrl&j£7jC2 0m 

111. 5mg^ff,nfc, ^ftWftS^A^nv 

-f!/B, v^7D^-y-> : ^x^;i/=3: 1-2:1 ) t«t 
D#»«8rr5i:, MOM-&i7 6. 2mg« 
^nfco cnSIKIWXfJH. 0mltn-AW 
>1. 4mltJ;f)SMmt. 5 0. 6mgffl|§H* 

C26H25N2 03 cia thxmmm 

mm 

[0 0 7 3] nmzhT2-^SV-A act- (3-y 
hty7x"JW -1, 2, 3, 4, 4 a, 5, 12, 20 
1 2 a/3 fch*n-*/Uy [2, 3-g] -f V 
*/'J>OftfcDl:2-/fJV-4aa- (3-yh^ 
y7x-;W — 8 — ^^Jl-— 1 , 2, 3, 4, 4 a, 
5, 12, 1 2 aj3-^^^hHn-^7'jy [2, 3 
-g] -fVt/'JX 2-Wh4ao- (3-yh 
*y7x-JW -8-^^-1, 2, 3, 4, 4a, 
5, 12, 1 2 a 8 -*Zr9\i Fn-*/ U y [2, 3 
-g] -rv + />J>, 2-^-4ao- (3-yh 
+y7x-JW -8-7nt-l, 2, 3, 4, 4a, 
5, 12, 1 2 ajS-^^tHn-^/'J/ [2, 3 50 
-g] -fV^/UX 2-^-4aa- (3-^F 
+ y7i"JW -8-^h + y-l, 2, 3, 4, 4 
a, 5, 12, 1 2 aj3-:*£*fc fa-t/'jy 
[2, 3-g] -fV4VU>, 2-^Jk-4aof- 
(3-^h+y7x-« -8, 9-^3^-1, 

2, 3, 4, 4a, 5, 12, 1 2 a j3 -^i? h F P 

-*yuy [2, 3-g] -rv*/y>, 2-y^;k- 

4 a a- (3 -y h^v7xx;i/) -8, 9-y7a^ 
-1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 

hHD-^/u/ [2, 3 -g] -fy*/y>, 2-y 

fJh4aa- (3-^F^y7x^M -8. 9-i? 
yh^v-1, 2, 3, 4, 4a, 5, 12, 12a|3 
-t^^tpn-^ij; [2, 3-g] 
>, 2-^»-4a«- (3-y h+->7i^W - 
8-?nD-9-7*Dt-l, 2, 3, 4, 4a, 5, 
12, 12aj3-^-^^hHD-^y'J/ [2, 3- 

g] -fv*yu>ftffi^*t*n-?n2- (i-**y 

4, 4-hU2'no^;W -4a 
a- (3-/hty7x-JW -8-y^-l, 2, 

3, 4, 4a, 5, 12, 1 2 a J3 t Fn-^ 



(20) «fW¥4- 2 7 5 2 8 8 

tl3. 2mgC5TO5nfi; OK^ 68. 6 

%) o 

[0 0 7 2] i.p.183 -184 "C MX^V/n - A* 

IR(KBrj£)cm - 1 :2944, 1719, 1601, 1493, 1437, 1423, 1241, 
1131, 1040, 803, 756, 710 

NMR(CDC1 3, 400MHz) d :1.91(1H, td, 1=13. 19,4.40Hz),2. 
30-2. 35 (IB, m) , 2. 48-2. 60 (1H, m) , 3. 02 -3. 22 (4H, m) , 
3. 48 -3. 67 (IE, m) , 3. 67 (3H, s) , 3. 73-3. 81 (1H, m) , 4. 05 
~4.16(lfl,m),4.23 -4. 31 (1H, m), 4. 73 ~4.84(lH,m), 
6. 62 (IE, d, J=8. 30Hz) , 6. 98-7. 07 (111, m) , 7. 08 -7. 20 
(2H,m),7.39 ~7.44(lH,m),7.55 ~7.62(lH,m),7.66(l 
H, d, J=7. 82Hz), 7. 79 (1H, d, 1=5. 86Hz), 7. 92 (IE, d, J=8. 30 
Hz) 

Mass (EI &):518(M + ) 



H 



N 



C 1 



60.07 4.85 5.39 20.46 
60.21 5.04 5.25 20.25 „ 

yyy [2, 3-g] -fy+yyx 2- (i-**v 

-2—t^-A, 4, 4- VV9UU*f5-M "4a 
a- (3-^h+y7i-JW - 8 -7^)1-1, 2, 
3, 4, 4a, 5, 12, Uafi-^^tHn-t 

yyy [2, 3-g] -rv^/ux 2- (i-^v 

-2-^-=Mt-4, 4, 4-hU^Pn^?;W -4a 
a- (3 -y ^y7x-JW -8-7*0*-!, 2, 

3, 4, 4 a, 5, 12, 1 2 a^-t^^tHn-^ 

yyy [2, 3-g] -rv+yux 2- (i-^v 

-2-:t=HJ— 4, 4, 4-hV?au~??)l) -4a 
a- (3 -y h + ->7xx;p) -8-^h^y-l, 
2, 3, 4, 4a, 5, 12, 1 2 a J3 t FP 
- + [2, 3-g] f^/'JX 2- (1-* 

*V-2-^*U— 4, 4, 4-hV9UU79-M - 
4 a a- (3 -y h + ->7xx;W -8. 9-i?*?fl> 
-1, 2, 3, 4, 4a, 5, 12, 1 2 a j3 -rt^:? 

kFn-*/yy [2, 3-g] -fy+yyx 2- 
(1 -**V-2-5j-*U-- 4, 4, 4-hU^nny 
^)I/) -4 a a- (3 -y h*y7x-JW -8. 9- 
•77n€-l, 2, 3, 4, 4a, 5, 12, 1 2 a 0 

-^^tHD-^/ij; [2, 3-g]-ry+yy 

>, 2- (1 -*=TrV-2-*=>U— 4, 4, 4 - WJ 
?nn7f;W -4 a a- (3-^h + y7x-W - 
8, 9-y^h + y-l, 2, 3, 4, 4 a, 5, 1 
2, 1 2 a j3-^5?^t Hn-^y 'jy [2, 3-g] 

-fy+yux 2- (i -*=>y- 2 -^=>u— 4, 

4, 4- hU^any^;W -4aa- (3-^h^y 

7x"W -8-7DD-9-7Dt-l, 2, 3, 
4, 4a, 5, 12, 1 2 a jS-jJ-^t Fn-^y U 

y [2, 3-g] -fy*yy>, nmzft*. 

[0 0 7 4] Stt^8 

2- (l-^V^D7'nl'W3 : f) -4aa- 



—670— 



(21) 
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(3-^h + y7i"JI/) -1, 2, 3, 4, 4 a, 
5, 12, 1 2 [2, 3 

-g] -fv*/y> i o 

[0 0 7 5] 




i0 



1Q 

[0 0 7 6] 7;Prf>SC«ET, 2- (l-^V-2- 
3-7?-=W) -4 a a- (3-^h^->7i 
-;W -1, 2, 3, 4, 4a, 5, 12, 12a0- 

tf^fc Fn-*yyy [2, 3-g] -fv>*/«J>2 

14. 6mg (0. 5 18mmol) \Z*9;—)V2m 
1 i»8NO^^/- < nHSaflsJc*2ml SHi 8 0 
■C tJPsftbfc. 3 0 #&*»U h U >> 

A«6ml t*l 0ml £JO*Tv£nD*^>2 39 
0mlT2@|ffiLL #Sft£W«B£ffifn£«Wa 

&. *©»a*»ETIS*1-*i, 18 7. 5mgffl2 

»7 3>««ii6nfc( iR* 105%). #e»nfes 

«(C*#THF 5ml £HJX5^73>1 2 2. 9m 
g (1. 2 1mmol) *ftj*3fc»l/fc«, v#n7n 
/OM/V-fMnUl«13 3. 3mg (1. 2 7m 
mo 1) SjHTLTSiftrai^WflWbfc. ^COHJS^ 

> i omiT2 eiffitfc. #sn&#*if s«ft<t£ 30 

*10ml TJftiMk i«|7^y-)ATSIU 
jWtbfc. #6nfc3BKt2 4 1. 0mg^7A^DY 

-f7B, >'?n^tl , >:S«if;H:3~l:4) KJ; 
D SM^16 9. 6mg«Jj96n 

OR* 7 9. 4 %) . 
[0 0 7 7] lp. :227-228 V. &>?UU*9>-X- 

IR(KBrS)cm - 1 :2944, 1636, 1439, 1257, 1232, 1050, 781, 7 
54 40 
NMR(CDC1 3, 400MHz) 5:0.72 -0. 85 (2H, m) , 0. 95 -1.10 
(2H,m),1.74 ~2.00(2H,m), 2. 30—2. 63(2H,m), 2. 97 - 
3. 22 (3H, m) , 3. 22 ~3. 40 (1. 5H, m) , 3. 67 (3H, s) , 3. 73-3. 
89(1. 5H,m),4.05 -4. 14(0. 6H, m) , 4. 16 ~4.26(0.4H, 
m) , 4. 32-4. 42 (0. 4H, m) , 4. 62 -4. 72 (0. 6H, m) , 6. 63(1H, 
d, J=7. 32) , 6. 96 -7. 15 (3H, m) , 7. 36 -7. 46 (1H, m) , 7. 53 
-7. 70 (2H, m), 7. 79 (lfl, s) , 7. 88-7. 97 (IE, m) 
Mass (EI S):412(M + ) 

C2 7H 28 N 2 O2 fcLTOfHSM: 412. 2151 50 



WHPF4- 2 7 5 2 8 8 

40 

412. 2164 . 

[0078] nrnfoXsT'spufunyiifrrtj-ifr!; 
ny F««t>Otc^>y-i';i/^nu F, 7irj^tf 

MQU K. 7?n-fJWDU F£^T-€-*tf?tt2- 
^>y-Tf-4ad- (3-^h+y7i^JW -1, 
2, 3, 4, 4a, 5, 12, 1 2 a J3 t Fn 

-*yyy [2, 3-g] -rv*yy>, 2- (71- 

^T-fe^JW -4 a a- (3-^hty7xZ« - 

1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 -Jfr^t 
HD-*/'J/ [2, 3-g] -r73Vy>\ 2- (1 
-:t*V- 2 -7n^n;]/; -4aa- (3-yh-^Pv 
7i=JW -1, 2, 3, 4, 4a, 5, 12, 12a 

j3-*-**tpn-*/»j/ [2, 3-g] <fv*yy 

[0 0 7 9] ^il:lT2- (l-^V-2- 

W-3-7f-JW -4 a a- (3-^h^>7i 
-JW -1, 2, 3, 4, 4a, 5, 12, 1 2 a (3 - 
t??kFn-+/'J/ [2, 3-g] "fV+./'J>© 
toOC2- (l-**V-2-**U— 3-7x- 
JW -4 a a- (3-/h^>7i-^ -8-^^ 
-1, 2, 3, 4, 4a, 5, 12, 12aj3-^-^^ 

th*n-+;u; [2, 3-g] -rv+y y >£fflv\ 
KiSftfei VT'spu-junytDinj-i yvv n y f, 
^/-fMn'JF. 7izjl-7tfMn'J F. 7£ 
n-fjl^n'j ^fflH5«n^n2- (l -*+v-> 
?D7ntf)M3MW -4 a a- (3-yh*->7x- 
JW -8-y?^-l, 2, 3, 4, 4a, 5, 12, 
1 2a0-WtHn-*;'Jy [2, 3-g] -TV 
t/'JX 2-^>W-4ao- (3-^h+->7 
x-)W -8-^?;V-l, 2, 3, 4, 4 a, 5, 1 

2, 1 2 afl-tfi^t Fn-*/y/ [2, 3-g] 
-fV*y»J>, 2- (7i-;l/7-fe5 1 ;l/) -4a«- 

(3-^h + y7i-W -8-^?JI/-l, 2, 3, 
4, 4a, 5, 12, 1 2 a j3 t F n -4V U 

/ [2, 3-g] -rv+yyx 2- (l-^V-2 
-7nA-)W -4 a a- (3-^h+y7i-JW - 
8-y-3^-l, 2, 3, 4, 4a, 5, 12, 12a 

fl-t^tpn-*/ij/ [ 2) 3-g] -rv*yy 

[0 0 8 0] *&, |WH§fcLT 2 - (l-^V-2- 
^-^••y-- 3 -77-;W -4 a a- (3-/h+y7i 
-)|/) -1, 2, 3, 4, 4 a, 5, 12, 1 2 a 0 - 

t^fcFn-+/'j/ [2, 3-g] -rv^yy>© 

ftt>Dfc2- (1 3 -7x- 

JW -4 a a- (3-* F^v7xZUW -8-73^ 
-1, 2, 3, 4, 4a, 5, 12, 1 2 a J3 -i*^ 

tFn-^yuy [2, 3-g] -fy*yy>£fflv>, 
ilfti t L T -> ^ o 7 n n yfs J W V -f )\>V n y F , 
'Oy^Mn'JR 7i-Jl/7tfMDiJH. 7^ 
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^D7nh°;i//57W -4 a a- (3-^h^>7x^ 
M 1, 2, 3, 4, 4a, 5, 12, 

1 2 ajS-^-^^t Fn-*/U/ [2, 3-g] -fV 
*y'J>. 2-A>>/-fJI/-4a (I - (3-^h + ->7 
x~JW -8-79^-1, 2, 3, 4, 4 a, 5, 1 
2, 1 2 a fl-rt^t Ha-*/ U/ [2, 3-g] 
-T7*/U>, 2- (7xr.;V7-fe?;W -4aa- 
(3-^h + y7iZJW -8 -7571/- 1, 2, 3, 
4, 4a, 5, 12, 12a^-t9^kFD- + ;'J 
/ [2, 3-g] -Y7*/D>, 2- (l-^-*V-2 
-^D^njW -4 a a- (3-/h*v7x-JW - 
8-797I/-1, 2, 3, 4, 4 a, 5, 1 2, 1 2 a 
Fn-*/U/ [2, 3-g] i"V*7U 

[0 0 8 1] HfitKbT2- (l-^V-2- 

**-9— 3-7xr7l/) -4 a a- (3-^h+->7i 
-;W - 1, 2, 3, 4, 4a, 5, 12, 12aj3- 
ti'^tpn-t/'j; [2, 3-gWv*/U>© 
ftfc!)fc2- (l-**y- 2 3-7?= 
M -Ana- (3-^hf->7x-JW -8-^D€ 
-1, 2, 3, 4, 4a, 5, 12, \2a.&—*>?9 
tHD-*/U/ [2, 3-g] -fV*/'J>*fflK 

K*fifctitUTv'^D7 p nA°>*;i/AV-f;i/^nij f, 
^> 1 /^MnUH, 7i^V7tfMDUF, 7£ 

a -f □ u psfflns £*n-en 2- (i-**vs/ 

^nyntlJWWW -4aa- (3-^^->7i- 
;W -8-^D^E-l, 2, 3, 4, 4a, 5, 12, 
12aj3-t^^tFo-+yj; [2, 3-g] -fV 
*/<JX 2-^>V-f^-4aa- (3-/F*~>7 
x— ;W -8-7nt-l, 2, 3, 4, 4a, 5, 1 
2, 12a0-#£?tFO-*/rj/ [2, 3-g] 
-f7*/U>. 2- (7x-;P7-b^;W -4aa- 
(3 -/ -8-70^-1, 2, 3, 
4, 4 a, 5, 12, 1 2 a fl-^t^t FO-*/'J 
/ [2, 3-g] -fV+y'JX 2- (l-^*V-2 
--fU^~)V) — A a. a— (3-/ h^/7i=A-) - 
8-7*Di-l, 2, 3, 4, 4a, 5, 12, 12a 
i3-/T^t Fn-*/U/ [2, 3-g] -fV*/'J 

[0 0 8 2] *fc, K«fcLT2- (1-^*7-2- 
:t*+f- 3 -7t--)V) -A a, a- (3-/h*->7x 
n;W -1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 - 
jf^t Fn-*/'J/ [2, 3-g] -fv*/'J>o 
ft^Dfc2- (l-**y-2-:fr*U— 3-7x- 
;W -4 a a- (3 -/ h^->7i-JW -8-/F* 
-1, 2, 3, 4, 4a, 5, 12, 12aj3-^"77 
tFn-*/U/ [2, 3-g] -f V*/U>SfflV5, 
KiSft 4fe t L- T 7 n 7 o A ;W t / -i )V9 u U F , 
^^JWnUF, 7i^Jl/7tfMDUF, 7£ 
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7n7nt7M57W -4 a a- (3-/F*->7x" 
)V) - 8 -/ F*->- 1, 2, 3, 4, 4 a, 5, 1 

2, i 2 a j3-^i7^t Fn-*/u/ [2, 3-g] 
-P/*/'J>, 2-^>'/-ff-4a(i- (3-/F* 
-/7x-JW -8-/F*v-l, 2, 3, 4, 4a, 
5, 12, 1 2 ai3-jf^^tFn-*/U/ [2, 3 
-g] -fV*/U>, 2- (7x-f7tfJW -4a 
a- O-^^^x-W -8-/h*v-l, 
2, 3, 4, 4a, 5, 12, 1 2 a 0 -^^^ t Fn 
-*/U/ [2, 3-g] -Y7*/U>, 2- (1-^- 
*V-2-7°nA-JW -4 a a- (3-^h^/7x 
-JlO -8-/F*->-l, 2, 3, 4, 4a, 5, 1 
2, 1 2 ajS-rfri^t FP-*/U/ [2, 3-g] 

[0 0 8 3] ^il;lT2- (l-**y-2- 

tW-3-7f-JP) -4 a a- (3-^h^>7x 
-JW -1, 2, 3, 4, 4a, 5, 12, 1 2 a (3 - 
t??tFn-+7U/ [2, 3-g] -Y7*/<J><Z> 
ftbDC2- (1 -:fr*7- 2 -**U— 3 -y*^- 
JW -4 a a- (3-^N^>7x-JW -8, 9-v 
7971/-1, 2, 3, 4, 4a, 5, 12, 1 2 a (3 - 
t^^tFa-^/'J/ [2, 3-g] 4*7*/U>£ 
fflK K*«/£LTv#n7aA°>#;w\V-i7]/?a 
U F, 'Oi/'fHnUF, 7i^k7tfJ^D'J 

f\ 7i'D-fMD'jF$i^?itfn-en2- u- 

^7y?n7*n^Wf;i/) -4 a a- (3-/h* 
■>7x-;W -8, 9--7/571—1, 2, 3, 4, 4 
a, 5, 12, 1 2 a j3 -^^b + 7 U / 

[2, 3-g] •fVt/UX 2-^yW-4aa 
- (3-^F+y7x-JW -8, 9--7/37I/-1, 
2, 3, 4, 4a, 5, 12, 12aJ5-^^tFn 
-*/'J/ [2, 3-g] -fV*/U>, 2- (7x- 
Jk7-fe57l/) -4 a a- (3 -/ F^y7x-JW - 
8, 9-^/571/- 1, 2, 3, 4, 4a, 5, 12, 
12a3-^?kFD-+;iJ/ [2, 3-g] -TV 
*/>J>, 2- (1-^*7-2-70^-;!/) -4a 
a- (3 -/ F*y7x-;W -8, 9—7/371/- 
1, 2, 3, 4, 4a, 5, 12, 12aj3-^7^t 

Fn-*/U/ [2, 3-g] *v*/u>*»#&n 

[0 0 8 4] Sfc, ^I«fcLT2- (1-^*7-2- 
***-3-^=^) -4 a a- (3-/F*v7x 
-1, 2, 3, 4, 4a, 5, 12, 1 2 a /3 - 
t^kpB-*y'J/ [2, 3-g] ^7*/U>» 
fttoD»=l2 - (l-**V-2-**U— 3-^?= 
;]/) -4 a a- (3 -/ F*->7xn;i/) -8, 9-v" 
7nt-l, 2, 3, 4, 4 a, 5, 12, 1 2 a (3 - 
^-^^t:Fn-*/U/ [2, 3-g] -fy*/U>£ 
ffl KMftft t LTyy D 7d A >#;k/\* / 4" JP* n 
UF, 'Oy-fMDU F\ 7x^^7tfJ^DU 
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F, 7£D<;P2m'J F£fflV>*i-WPn2- (1- 
XWypU-JUKArttM -4 a a- 
J/7I-JW -8, 2, 3, 4, 4 

a, 5, 12, 12aj3-tJ'3'tl ! D-t;u; 
[2, 3-g] -fV^/UX 2-t>y-fJl/-4aa 

- (3-^h+">7i^) -8, 

2, 3, 4, 4a, 5, 12, 1 2 a j9 * t F U 

-^/'jy [2, 3-g] -fV + yjX 2- (7i- 
)VT±^)V) -4 act- (3-^h + ^7x^W - 
8, 2, 3, 4, 4a, 5, 12, 

i2aj3-t?^fcHn-+yj; [2, 3-g] fv 

^/'J>, 2- (1 -^-^V-2-7 p O^-;l/) -4a 
a- (3-^h + y7i^W -8, 
1, 2, 3, 4, 4a, 5, 12, 12aj3-:t^b 
Fo-^yijy [2, 3-g] -f7*/ T J>j&t#&tt 

So 

[0 0 8 5] H8KLT2- (l-^V-2- 

^U--3-^'r— ;W -4 a a- (3-^h + y7i 
— 7W -1, 2, 3, 4, 4a, 5, 12, 1 2 a /3 - 

t^^tFn-f/'jy [2, 3-g] i-y*7U>© 

ftfeDK2- (l-*-*V-2-:**U— 3-7?= 
;W -4 a a- (3-^h*y7irJW -8, 9-5? 
^h + v--l, 2, 3, 4, 4a, 5, 12, 1 2 a /3 
-^^t Fn-*y >jy [2, 3-g] <Y7*/U> 

n'JK ^V-HI^ng F> 7x-Jl/7-fe5 1 ;i/^nU 
F, 7f n-fj^au HftfflV>*t*n-?n2- (1- 
t*y^D^nKW^) -4 a a- (3-^F^ 
j/7x-JW -8, 9-^h + i/-l, 2, 3, 4, 
4 a, 5, 12, 1 2 a j3 -Or 9 9 t 'J / 

[2, 3-g] -fV*/>J>, 2-^>y-f^-4aa 

- (3-^KJ/7i=JW -8, 9-y^h + y- 

1, 2, 3, 4, 4a, 5, 12, 12a0-:t^?t 
FO-3VU/ [2, 3-g] 'fV+/U>, 2- (7 
x-;k7-fe?;0 -4 a or- (3-^h+y7xZf) 
-8, 9-^h+y-l, 2, 3, 4, 4a, 5, 1 

2, 1 2 afl-t^^tHD-t/ijy [2, 3-g] 

•fv+yjx 2- (i-^+v-2-^a^-;w - 

4 a a- (3-^f^->7i-JW -8, 
->-l, 2, 3, 4, 4a, 5, 12, 1 2 a j3 

^tFn-^yj/ [2, 3-g] -fv+/'j>^ff, 

ft-5. 

[0 0 8 6] £&, NIICLT2- (l-^V-2- 
^*U— S-^xryP) -4 a a- (3-^h+y7i 
-1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 - 

ti?^tFD-^;ijy [2, 3-g] -f v*/u>© 

Rt>Q\Z2- (l-t+V-2-tW-3-7 , f- 
;W -4 a a- (3-^h^->7iZiW -8-7 an 
-9-7*Dt-l, 2, 3, 4, 4a, 5, 12, 12 
afl-t^tPD-t/'J/ [2, 3-g] -fV^y 
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Jy7nUF\ ^>7-f J^nU F\ 7i-*7tf;W 

(l-t+VJ'i'n^DlfW^) -4 a a- (3- 
^h+->7x-W -8-^DD-9-7Dt-l, 
2, 3, 4, 4a, 5, 12, 1 2 a j3 -^^t Fn 
-*/U/ [2, 3-g] -f7*/U>, 2-^>w 
Jh4aa- (3-^h*y7xZf) -8-?DD- 
9-7*0^-1, 2, 3, 4, 4a, 5, 12, 12a 
i3-:t77t FD-+/U/ [2, 3-g] + 
X 2- (7xrf7tfJM -4 a a- (3-^F + 
l/~Jz.-)V) -8-?DD-9-7'Dt-l, 2, 3, 

4, 4a, 5, 12, 1 2 Fa-*yj 
/ [2, 3-g] -fv+yux 2- (l-^V-2 
-•fu^-JV) -4 a a- (3-^h+y7x-JW - 
8-ifOn-9-7Dt-l, 2, 3, 4, 4a, 5, 
12, 1 2 aj3-tJ??kFD- + y'J/ [2, 3- 
g] -fV4v"J>tf*ft5tt*. 

[0087] mam 

2- (l-^Vyi'o7Dl:JWf;W -4a«- 
(3-^h+y7x-JM -1, 2, 3, 4, 4a, 

5, 12, 12aj3-ty?tFD- + /U7 [2, 3 
-g] -iV*JV> 1 0 

[0 0 8 8] 

[fbi 9] 




12 

[0 0 8 9] 2- (1 -^V-2-^-^-y— 4, 4, 
4-FUyDD7'5 1 JW -4 a a- (3-/h+y7x 
—)V) -1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 - 
^^tFn-+7'J7 [2, 3-g] -fV3VD>9 
OOmg (1. 73mmol) fiSHOmli:** 
U MJB2. 0 8g (3 1. 8mmol) a»itlfi 

^7nX-A-tMffl^T^IL, 5«£^$gLfc 0 

^ ?dd*m5 omi-e3iiftmLfc 0 

■itfflWW**tHJ!)i*iM(3 0ml, *30 
m 1 . mm&M* 3 0ml 1»U i«Y^y 

■jAftaMi. ««§L7c„ #5n^«e©7*;i/7 7 

76 15. 8mg§X-fW»ba^65iLT7 
t*77X©2l75>2 6 5. 9mg£#7c„ cnt 
i*THFlmltbiJlW5>0. 32ml 
(2. 3 2mmol) &Ja^.*^Lfc«. y^D7*n/t 
^TJJI/AV-f^^D'J F 0. 18ml (1. 93mmo 
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1) OttfflMWVTc. SSMS*^ 

u mmi%wi*m± b y •> £*i§» iomi 
^, -^nD^?>i 0miT2infflmbfe. 
^■«Jl&ffi?n*lg7K 1 Om 1 tfeWWiV^* 
^A-pffijftU SSSLfc. 2 9 9. 9m 

gS^A^nvh^y^- (->u*y;k -^ua 

*U"> : #»X?;V=1:4~1:6 ) «fc 0 ^StfitST 4 
£. gSft^*18 9. 5mg»Snfe <JR* 2W. 
75>iD59. 5*) . fcSn&fc£*©«ltt«W3S 

[0090] mmzhT'szu-junytDinj-Diz 
Mau j*, 7^n-r;t^ny H*«v»T*n*n2- 

^>'/-ff-4aa- (3-^h+->7i-/U -1, 
2, 3, 4, 4a, 5, 12, 12ai3-^^tFo 
-*/L)y [2, 3-g] -fV^y'JX 2- (7x= 
)VT±=?)V) -4 a a- (3 - j* h + y7x -;W - 

1, 2, 3, 4, 4a, 5, 12, 12afl-t??t 
Hn-^7'jy [2, 3-g] -fV^/UX 2- (1 
-^7-2-7nA-JW -4aa- (3-yh^ 
7x=JW -1, 2, 3, 4, 4a, 5, 12, 12a 

Fn-*yyy [2, 3-g] -fv*/U 

[0 0 9 1] Sfc, R»tLT2- (l-**V-2- 
^■y— 3-^T-n;W -4 a a- (3-^h + ^7x 
— ;W -1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 - 

t^^fcHD-+/ij; [2, 3-g] -fv+yjXD 

«^Dfc2- (l-^+V-2-^+-9— 
;W -4 a a- (3-^h^>7x-JW -8-^^)1 
-1, 2, 3, 4, 4a, 5, 12, 12a^-t?? 
tHn-^7U7 [2, 3 -g] -f 73V U>£fflV\ 
«*fti»tbT'>^P^a/1>*JW?/-f7^PU F. 
OV'Ol'iruV F, 7x-^7tWn'JH, 7^ 

n-f^pu Hftfflt»*t'tn-tn2- (i-^-+v-> 

i?n:/nh°;kygyi/) -4 a a- (3-^h^7xr 
AO -8-^^;I/-l, 2, 3, 4, 4a, 5, 12, 
1 2 a/S-tf^fc Fn-^/'jy [2, 3-g] -TV 
*7UX 2-^>^*-4aa- (3-^^->7 
x— JW -8-^?;t/-l, 2, 3, 4, 4a, 5, 1 

2, 1 2 a B FD-^y >jy [2, 3-g] 
-fV^/'JX 2- (7xZJP7t? L JW -4aa- 

(3-^h+->7x"W -S-^A-l, 2, 3, 
4, 4a, 5, 12, 12a|3-t^tHD-^7'J 

y [2, 3-g] -fv*/y>, 2- (i-^y-2 

-ya^'A) -4 a a- (3-^^y7x^)M - 
8-y^A-l, 2, 3, 4, 4a, 5, 12, 12a 
tf-^i^t Fn-+/u/ [2, 3-g] -fy+yy 

[0 0 9 2] Sfc, IH»tLT2- (l-^V-2- 
W-3-T't^) -4 a a- (3-^h+->7x 
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~A) -1, 2, 3, 4, 4 a, 5, 12, 1 2 a j3 - 
*9^th*n-+;U/ [2, 3-g] -YV+/U>© 
ftt>DK2- (l-^V-2-*+U— 3-°7t~ 
A) -4 a a- (3-^^->7x-JW -8-y^A 
-1, 2, 3, 4, 4a, 5, 12, 12ai3-^"^^ 

kHn-t/u; [2, 3-g] -rv*/y>fcjavs, 

tt&fbtt t L, T -> # n 7 n A j W V -f A? n y F > 
'O^MniJh*, 7x-JV7tfMD'JF. 7^ 
D-fMD'JHSSV>5t*n^ft2- (l-«Vy 
^DT'nh'JMfJW -4 a a- (3-^F^->7xX 
A) -8-7f;V-l, 2, 3, 4, 4a, 5, 12, 

i 2 a 3-^-^^tFD-^yyy [2, 3-g] -fy 

*;'J>. 2-^>W-4aa- (3-^h+y7 
x— ;W -8-7*^-1, 2, 3, 4, 4a, 5, 1 
2, 12aj5-t?^tHP-*yj; [2, 3-g] 
<fV*y»J>, 2- (7x-*7tf;W -4aa- 
(3-^h + -/7x-JP) -8-y?;l/-l, 2, 3, 
4, 4 a, 5, 12, 1 2 a j3 -^"^^t Fn-^7 U 
/ [2, 3-g] -fV + yUX 2- (l-^V-2 
-7nA~A) -4 a a- (3-^ht->7i-« - 
8-7^A-l, 2, 3, 4, 4a, 5, 12, 12a 
Fn-^/U/ [2, 3-g] -fy*yy 

[0 0 9 3] Sft, R1ffcLT2- (l-^V-2- 
■t^r-V- 3 -77- A) -4 a a- (3-^h^>7x 
~A) -1, 2, 3, 4, 4 a, 5, 12, 1 2 a 0 - 

^^tHn-t/'j/ [2, 3-g] -fy*yy>© 

ftbDt2- (l-^7-2-m-3-7fz 
A) -4 a a- (3-^^>7x-JW 
-1, 2, 3, 4, 4a, 5, 12, 12aj3-^i?^ 
bFn-^/U/ [2, 3-g] -fV + /U>£fflk 
Rttfttt t LT v-^ P 7 DA? AaV A? n 'J F, 
^/-fMBUP. 7x^7tWD'J H. 77 
Q'fMn'J FS>H^f.i-?-n^n2- (l-^+y^ 
?n7nk-;w?;W -4 a a- (3-^m7x- 
A) -8-yn^r-l, 2, 3, 4, 4a, 5, 12, 
1 2 a/3-?T7?t FD-^/y/ [2, 3-g] -fy 
2-^>yVA-4aa- (3-yF4->7 
xZJW - 8-7Dt-l, 2, 3, 4, 4a, 5, 1 

2, i 2 ajs-^^fcFn-^yyy [2, 3-g] 

-fWJX 2- (yxXA7-fef\>W -4a«- 
(3 -y F + v7x-;|/) -8-7*Dt-l, 2, 3, 
4, 4a, 5, 12, 1 2 a j3-^-^^t Fn- + y 'J 

y [2, 3-g] -ry+yy>, 2- (i-^y-2 

-yn^-;W -4 a a- (3-^ht-/7xZW - 
8-7*ni-l, 2, 3, 4, 4a, 5, 12, 12a 

js t Fn-+yyy [2, 3-g] -ry+yy 

[0 0 9 4] Sfc, ^I«fcLT2- (l-^y-2- 
tt-Vr-Z-~7J-~)V) -4 a a- (3-^h*-/7x 
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~M -1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 - 

jj-^t HD-+/uy [2, 3- g ] -rv^/u>© 

ft^DiC2- (l-t+V-2-W-3-^ 
;W -4 a a- (3-^h^>7i-;W -8-j*h + 
-1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 -i*^* 
kHP- + /'J; [2, 3-g] -fV3VU>£fflV\ 

n-f;i^DU FSffl^5i:^tl-?tl2- (l-^+V^ 
^a^DfJWfJW -4aa- (3-^h+->7i- 10 
)V) -8-^h^v-l, 2, 3, 4, 4 a, 5, 1 
2, 1 2 alS-^^th'D-^'Jy [2, 3-g] 
4*7*7 >JX 2-^/-fJH4aa- (3-7. h* 
^7i-JW -8-^h^~>-l, 2, 3, 4, 4a, 
5, 12, 1 2 ajS-^-^^tHn-^/tjy [2, 3 
-g] 4*7*7UX 2- (7i^7-fef;W -4a 
a- (3 h^v7xn;W -8-* h*->- 1, 
2, 3, 4, 4a, 5, 12, 12a0-^^tFD 
-*7>J7 [2, 3-g] -YV^y'JX 2- (1-^- 
tV-2-7n^JW -4aa- (3-^h^->7i 39 
—M -8-^h*3/-l, 2, 3, 4, 4a, 5, 1 
2, l 2 a/3-^i?^tHn-+/uy [2, 3-g] 

[0 0 9 5] £fc, R»tLT2- (l-**V-2- 
^■y— Z-77--)V) -4 a a- (3-^h + ->7x 
— ;W -1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 - 

^-^^tHn-^yijy [2, 3 - g] -i y*7 U ><d 

;W -4 a a- (3-^h + ^7xz;W -8, 9-^ 
^^JV-l, 2, 3, 4, 4a, 5, 12, 1 2 a £ - 30 
2f^t Hn-^/'jy [2, 3-g] -r73VJ>£ 

U H\ ^>y^Wa'JF, 7i^Jl/T-6? 1 JI/?nU 

H, 7?n^;i^ny K£#v>3i:^tven2- (l- 
rt+V^n^ntVM^W -4a«- (3-^h* 
•>7i^JW -8, 9 1, 2, 3, 4, 4 
a, 5, 12, 1 2 a jS-tf^l: FD-*/'J/ 
[2, 3-g] -fWJX 2-^>V-f;i/-4aa 

- (3-^h+->7i-JW -8, 9-?*=?)l-l, 
2, 3, 4, 4a, 5, 12, 1 2 a 0 -:t? t F n 4} 
-*7'J7 [2, 3-g] -fV^'JX 2- C7i- 
)V7±^)V) -4 a a- (3-^h + y7i"JW - 
8, 2, 3, 4, 4 a, 5, 12, 

12a3-t^^kHD-^/iJ/ [2, 3-g] -f V 
*/'J>. 2- (l-t*7-2-7D^-;W -4a 
a- (3-^h*-/7x^JW -8, 9 

I, 2, 3, 4, 4a, 5, 12, 12a0-;f7^t 

Fn-^yij/ [2, 3-g] -fv*/u>a*#sn 

[0 0 9 6] Sfc, H»Kl/T2- (l-^V-2- 50 
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3 -7<T~M -4 a a- (3-^h^>7x 
-)V) -1, 2, 3, 4, 4a, 5, 12, 12a0- 
t??kFn-+/'J/ [2, 3-g] -fv+/U>© 
ftt)OIC2- (1 3-77"- 
)V) -4 a a- (3-^F*y7x^) -8, 9->? 
7nt-l, 2, 3, 4, 4a, 5, 12, 1 2 a 0 - 

tf^kHn-*;u/ [2, 3-g] -fy*/U>* 

U H. 7x^7tfJk?DU 
F, 7fD-fMn'J F£JB^5£-£n^n2- (l- 

^-^Vv^nT'nkfJl/^g 1 ;!/) -4 a a- 
y7x-W -8, 2, 3, 4, 4 

a, 5, 12, 12a(3-t?^kFP- + yjy 
[2, 3-g] -fV^/UX 2 -^>V-f Jy-4 a a 

- (3-^F+y7i-;0 -8, 9-y7nt-l, 
2, 3, 4, 4a, 5, 12, 1 2 a 0 -tf^t: FD 
-*7'J7 [2, 3-g] -f7*/'J>. 2- (7x- 
j]/7-fe77U) -4 a a- (3-^F*y7x-f) - 
8, 9-y7at-l, 2, 3, 4, 4 a, 5, 12, 
12a^-W^kFa-^7'J7 [2, 3-g] -fy 
*7'JX 2- (l-t+7-2-7D^-JP) -4a 
a- (3-XF + ->7x-JW -8, 9-y7nt- 
1, 2, 3, 4, 4a, 5, 12, 1 2 a |3 -tf^fc 
FP-+7U7 [2, 3-g] -fV^yiJ^ffSn 

So 

[0 0 9 7] ftflHcl,T2- (l-^y-2- 

^•^U--3-yT--JW -4 a a- (3-^F^>7x 
-1, 2, 3, 4, 4a, 5, 12, 12a0- 

^^kFn-^yijy [2, 3-g] <y*/y><z> 

ftt)0JC2- (l-**V-2-**U— 

;W - 4 a a- (3-/F+y7xrjW -8, 9~i? 
^h + v-1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 

-^^kFn-+7U7 [2, 3-g] <y^yu> 
Sfflv\ iittiHy^D7D;\>AJl/A7i , ;i/7 
nUF, ^>7<;^niJF, 7x^7tf;^n'j 

H, 7*n-fjI^nU FftfflWSfc*n-en2- (l- 
t+V^n^nE^fA-) -4 a a- (3-*h* 
->7x-^) -8, 9-^^h^v— 1. 2, 3, 4, 
4a, 5, 12, 12aj3-^^kFD- + yiJ/ 

[2, 3-g] -fV*/U>. 2-W*-4aa 

- (3-^F+y7x^JW -8, 9-i?*b*i'- 

I, 2, 3, 4, 4a, 5, 12, 12a^-t^^k 
FD- + 7U7 [2, 3-g] 2 - (7 
3L~)Vy^)V) -4 a a- (3-yF^>7i^W 
-8, 9-5?;*h*5/-l, 2, 3, 4, 4a, 5, 1 
2, 12aj5-ti??kFD-+7ij; [2, 3-g] 

-fy+/U>, 2- (i - - 

4 a a- (3-^F+y7x^W -8, 9-i^F* 
v-1, 2, 3, 4, 4a, 5, 12, 12aj3-« 

^kFP-t/uy [2, 3-g] -fy*/y>*»#6 
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[0 0 9 8] S&, R«HCL,T2- (l-^V-2- 
^■+U— -4 a a- (3-^h+->7i 

n;W -1, 2, 3, 4, 4a, 5, 12, 12ag- 

^-^^tHD-^yjy [2, 3-g] -rv^yu>© 

fU>0£2- (l-^*V-2-^*tJ— 
)V) -4 a a- (3 h^-/7i^)W -8-^nn 
-9-7nt-l, 2, 3, 4, 4a, 5, 12, 12 
afl-t^tFD- + ;yy [2, 3-g] -rv^/ 

D'JF, Ti'D'fMDiJ Hftlk»Sttn*h2 - 
U-ttVl'9u7u}ifr* l ?M -4 a a- (3- 
^h^->7x-;v) -8-?nn-9-^nt-i, 

2, 3, 4, 4a, 5, 12, 12ai3-^^tFo 

-*/uy [2, 3-g] -fy*yu>, 2— *>yy 

;l/-4aa- (3-^h+->7i-JW -8-?DD- 
9-7*0^-1, 2, 3, 4, 4a, 5, 12, 12a 
J3 Kn-3V»J/ [2, 3-g] -fv + yj 
>, 2- (7iZJt7tfW -4 a a- (3-^h* 
y7i-JW -8-^DD-9-7nt-l, 2, 3, 
4, 4a, 5, 12, 12a0-^?tFn-+/'J 
y [2, 3-g] -fV+y'JX 2- 
-^D^=JW -4 a a- (3-^ h=^^7x-JW - 
8 -9UU- 9 -7*nt- 1, 2, 3, 4, 4 a, 5, 
12, 1 2 SL0-*9 9\l\*n-*/i) / [2, 3- 

g] -rv*/u>«tB6ft*. 

[0 0 9 9] 0 

2-^n^nWff-4aa- (3-^h + ->7 
x— JW -1, 2, 3, 4, 4a, 5, 12, 12a|3 
-^^tpn-+y'jy [2, 3-g] •fV+7U> 
1 1 

[0 10 0] 

Hfc 2 0] 




[0 10 1] T^rf^SST, 2- (l-t+Vy?P 
r/ntfjM?^) -4 a or- (3-^K->7xrjW 
-1, 2, 3, 4, 4a, 5, 12, 12aj3-:t#* 
tHD-^/U/ [2, 3-g] -fV^7'J>13 6. 
Omg (0. 3 3 0mmol) MI-CO 2 m 1 £ 

ill*- 7 SttC&JflLfcS, -7 8tOTLfcl. 5 

1 (3mmol) ^ITLL - 7 5 5 5*CT?1. 



(26) #W¥4-2 7 5 28 8 

IMit II;y7DD^^>20mlt*10ml 

£Jn*T£fiT?«#Lfc«, /W7nx-/vt;^ffl 
5?^onj?t^>2 0mn?2iiiftfflLfc. #snfc*a 

JlS&ftftifi* 10ml T»U S«l?^*y^ 

AT^jft^jtii-rst 1 4 9. img©efiB#tM 

7^- (3/>J*y^. 5 -10% 7^7-MDD*Jl/ 
A) [C<fcD#iWf§IU iiXW-n-A^>i?)S 
JO iKST^t. Mft^ftT?*«4 6. 4m g ©MS, £7 
4. 2mgCD5i«6nf; (JR* 9 1. 7%). 
[0 1 0 2] i.p. :208~212 1C (BJgMKDT^y 7 
X) ,77 -801C (ifillff-ii- A+-tJ->j;DH«gft, 

0. 87,ft%) 

IR(KBrj£)cm :2912, 1607, 1582, 1493, 1238, 1046, 783, 7 
72,706 

NMR(CDC13, 400MHz) 5:0.10 ~0. 20 (2H, m) , 0. 55 (2H, d, J 
=7.81Ez),0.88 ~1.00(lH,m ),2.02~2.21(2H,m),2.25 
~2. 43 (3H, m) , 2. 64 ~2. 82 (2H, m) , 2. 93~3. 00 (1H, m) , 3. 
20 11 ~3.32(4H,m),3.68(3H,s),3.75(lH,d, J=16.60Hz), 
6.54~6.61(lH,m),7.02 ~7. 10 (3H, m), 7. 37 -7.430H, 
m),7.53 ~7.59( lH.m), 7. 64 (1H, d, J=7.81flz), 7. 78(11, 
s),7.91(lfl,d, 1=8. 79Hz) 
Mass (EI S):398(M + ) 

C 27 H 3 oN2 OiLTOff-gM : 398.2359 
mm: 398. 2354 . 

[0 10 3] mmizLT2- (l-^7y^n7DH 
JI^^JW -4 a a- (3-7h+y7iXJW -1, 
30 2, 3, 4, 4a, 5, 12, 12aj3-^?t^n 
[2, 3-g] -f 7*/»J>©ftbDfc2- 
^>V-f^-4aa- (3-^f+y7i-JW -1, 

2, 3, 4, 4a, 5, 12, 1 2 a j3 -Jj-^ t 
-*/'J/ [2, 3-g] -f7*/y>. 2- (7x- 
)V7^)V) -4 a a- (3-^b^y7x~f) - 

1, 2, 3, 4, 4a, 5, 12, 12aj3-^^t 
Fn-^/U/ [2, 3-g] -fWJX 2- (1 
-**V-2-^n^ryW -4 a a- (3-^H + v 
7x-JW -1, 2, 3, 4, 4a, 5, 12, 12a 

40 3-t??tFn-+/uy [2, 3-g] -fv+yu 

>, 2- (1 -^Vi^nr/ntfjM^JW -4 a a 
- (3-^h + y7i^) - 8 1, 2, 

3, 4, 4a, 5, 12, 1 2 aj3-^^kh*D-+ 
/U/ [2, 3-g] 'fV + y'JX 2— 

4aa- (3-7^y7iXJW - 8 1, 

2, 3, 4, 4a, 5, 12, 1 2 a £ t 
-*/'J/ [2, 3-g] 2- C7x~ 
^y-fe^W -4 a a- (3-^h^v7x-;W -8 

2, 3, 4, 4a, 5, 12, 1 2 a /9 
50 -t9^kFD- + /'J7 [2, 3-g]-rV + 7U 
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X 2 - (1 -Hr^V- 2 -yn^^P) -4aa- 
(3 F+X7xruW -8-^?;I/-l, 2, 3, 
4, 4 a, 5, 12, 1 2 a 0 -:t77t Hn-^/U 
J [2, 3-g] -f73VUX 2- 
n7n - As. a- (3-^F+-/7i; 

;10 -8-^^-1, 2, 3, 4, 4 a, 5, 12, 
1 2 ajS-t^^k Fn-*/U/ [2, 3-g]-fy 
^/'J>, 2 -^XAO]/-4 a a- (3-*F^>7 
x-;W -8-75MP-1, 2, 3, 4, 4a, 5, 1 

2, 12a(3-t?^tFa- + ;U; [2, 3-g] 
-T74VUX 2- (7i-JP7tfJW -4aa- 

(3-/h^-/7i^JW -8-^^-1, 2, 3, 
4, 4a, 5, 12, 12a0-t??tFD- + ;'J 
J [2, 3-g] -T73VUX 2- (l-^-^V-2 
--fu<\~)V) -4 a a- (3-^ h + ->7x-JI/) - 
8-75M1/-1, 2, 3, 4, 4a, 5, 12, 12a 
tf-^^bFn-^yj/ [2, 3-g] + 
X 2- (l-t+Vi'i'n^nWfjl') -4 a a 
- (3 h + J/7i-JM -8-^a^E-l, 2, 

3, 4, 4a, 5, 12, 1 2 a j3 -^77t: Hn-^ 
/'J / [2, 3-g] -fy*/UX 2-^X/-f;l/- 
4 a a- (3 h^v7x-;i/) -8-7n*-l, 
2, 3, 4, 4a, 5, 12, 1 2 a /3 -:t77 1 Fn 

-*/uy [2, 3-g] -rv^yux 2- (7iz 

-4 a a- (3 h*X7xr:;W -8 
-7a*-l, 2, 3, 4, 4a, 5, 12, 1 2 a 0 

-t^^kHB-^yu; [2, 3-g] -rv+yy 

X 2- (1 -^+V- 2 -T'P^-;!/) -4aa- 
(3-^^y7i-JW -8-7*D^-l, 2, 3, 

4, 4a, 5, 12, 12aj3-t7?tFD- + yU 

y [2, 3-g] -rv+yux 2- d-^y-^ 

D7"Dt'JW5 1 JW -4 a a- (3-/h^y7i- 
)V) - + 2, 3, 4, 4a, 5, 1 

2, nafl-tf^tPD-t/'J/ [2, 3-g] 
-Y73VUX 2-^>y-fJl/-4a«- (3-^F^ 
•>7i^JW 2, 3, 4, 4a, 

5, 12, 1 2 a0-:*77t:Fn-3VJ/- [2, 3 
-g] ^7 + /'JX 2- (7x.~)l7±^Jl) -4a 
a- (3 -y F + X7x~;]/) -8-^h + ->-l, 
2, 3, 4, 4a, 5, 12, 12a0-:t77hFn 
-*/U/ [2, 3-g] -T73VUX 2- (1-^- 

2 -7n^-;|/) -4 a a- (3-^h*-/7i 
-;W + 2, 3, 4, 4a, 5, 1 

2, 12a(5-ti?^tFD-^;U/ [2, 3-g] 
4"73r/>JX 2- (l-t^V^DT'DWWf 
;W -4 a a- (3-^h+->7x-JW -8, 9-5? 
y^;V-l, 2, 3, 4, 4a, 5, 12, 1 2 a 0 - 
:t77t Fa-3V>J/ [2, 3-gW7*/UX 
2 — *>y*-f;]/-4 a a- (3-^^y7i^)W - 
8, 9-/7^-1, 2, 3, 4, 4 a, 5, 12, 
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1 2 atf-^i^tFD-^V'J/ [2, 3-g] -TV 
+ />JX 2- (^x-jl/r-fe^W -4 a a- (3- 

yh^->7x-;i/) -8, 9-5?yg 1 ;i'- 1, 2, 3, 

4, 4a, 5, 12, 1 2 a £ -;f77t: U 
J [2, 3-g] -f7*/UX 2- (l-^V-2 
-7°D^x;W -4 a a- (3-^h+->7i^W - 
8, 9->7f^-l, 2, 3, 4, 4 a, 5, 12, 
1 2 a tf-^^fcFn-^/iJ/ [2, 3-g] -fy 

2- (i -^^j^^u^u\i)V^M - 

4aa- (3 -y h^->7x~;W -8, 

-1, 2, 3, 4, 4a, 5, 12, 12a0-:t77 

tHn-^yuy [2, 3-g] -fv^yux 2-^ 

>7-rJV-4ao!- (3-y F^X7x~;W -8, 9 
-^nt-1, 2, 3, 4, 4 a, 5, 1 2, 1 2 a 

^-t^^tFn-^/uy [2, 3-g] -fv^yu 

>. 2- (Vx-^T-Ir-^;]/) -4 a a- (3-^F* 
•/7x-Jk) -8, 9-y7nt-l, 2, 3, 4, 4 
a, 5, 12, 12afl-ti'^tPo- + 7 l J7 
[2, 3-g] ^V+;UX 2- (l-^V-2- 
-fu^.-)V) -4 a a - (3 -y h^v7x-;W - 
8, 9-77n*-l, 2, 3, 4, 4a, 5, 12, 
1 2 a0-:t77tFci-*/U/ [2, 3-g] -fy 
2- (1 -:t*7X7ci7nt!;]/yg7]/) - 

4 a a- (3-^ h + ->7x-;0 -8, 

2, 3, 4, 4a, 5, 12, 1 2 a j3 -^-^ 
?tKn-4VJ/ [2, 3-g] -ry*/ux 2- 
^>^Jh4aa- (3-^h+->7i^) -8, 
9-y7h+y-l, 2, 3, 4, 4 a, 5, 12, 1 
2aj3-^^tFD- + /'J7 [2, 3-g] -fV* 
/'JX 2- (7i=*7tfW -4 a a- (3-;* 
h+v7x-;l/) -8, 2, 3, 

4, 4 a, 5, 12, 1 2 aj3-^^^t HP-*yJ 

/ [2, 3-g] -fy+yjx 2- (i-^y-2 
-7n^n;W -4 a a- (3-^h+y7i-JW - 
8, 9-5?^h + ->-l, 2, 3, 4, 4 a, 5, 1 
2, 1 2 ajS-^-^^t [2, 3-g] 

-fy^/UX 2- (l-t*7y9n7alfJWf 
JW -4 a a- (3-^h+y7i-Jk) -8-7nn 
-9-7nt-l, 2, 3, 4, 4a, 5, 12, 12 
a0-:t77kFn-4VJ/ [2, 3-g] -iV^y 
'JX 2-^>>/-fJP-4aa- (3-^f^y7i^ 
M - 8-7DP-9 -7*n€- 1, 2, 3, 4, 4 
a, 5, 12, 1 2a(3-^7^tFD- + yUy 
[2, 3-g] ^V + /'J>, 2- (7i^7t? 
-4 a a- (3 F^77x~;W - 8-7DD 
-9-7*Dt-l, 2, 3, 4, 4a, 5, 12, 12 
a0-:t7^t Fn-^/U/ [2, 3-g]-fy + / 

■JX 2- (l -^y-2-7n^-;W -4a«- 
(3-^^y7iZ)0 -8-700-9-7*0*- 
1, 2, 3, 4, 4a, 5, 12, 12a0-:t77t 
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HP-^/Uy [2, 3-g] -f V^/U^Sffl^T, 
;W -1, 2, 3, 4, 4a, 5, 12, 12a|3-t 

?^tFD-*yjy [2, 3-g] <y*yux 2 

- (2-7x^JH«) -4 a a- (3-^h+->7 
x-;W -1, 2, 3, 4, 4a, 5, 12, 12aJ3 

-sJ-^tFn-^y uy [2, 3-g] -fy^yj 

X 2 -T'J;P-4 a a- (3-^h^y7i^JW - 

1, 2, 3, 4, 4a, 5, 12, 12a0-;f^t 

[2, 3-g] -fVt/'JX 2-->£? JO 

nyntf;i/y^;i/-4 a a- (3 -y h^x^xnjW 

-8-y?^-l, 2, 3, 4, 4a, 5, 12, 12 
a)3-^?tFD- + ;'jy [2, 3-g] -fy + y 
UX 2-^>^-4aa- (3-^h+->7x- 

;W -s-y^v-i, 2, 3, 4, 4a, 5, 12, 
1 2 a^-^^t HD-^/'jy [2, 3-g] -fy 
3VUX 2- (2-7x-JUX?;W -4 a a- (3 
-^h^77x-JW -S-y^Jlz-l, 2, 3, 4, 
4a, 5, 12, 12aj3-t^^kFO-^;Uy 
[2, 3-g] -fy*/U>. 2-7'J*-4aa- # 
(3->(h+y7i-JM -8-y^JL—l, 2, 3, 
4, 4a, 5, 12, 12a0-^^tHn-+/'J 

y [2, 3-g] -fy+yjx 2-^D7"nt:jw 
f;y-4an- o -y h*v7x-;w 

-1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 -^i^ 

tpa-^/uy [2, 3-g]-fy*yux 2-^ 

>»-4aa- (3-y h*X7xXj|/) -8-75 1 
;l/-l, 2, 3, 4, 4 a, 5, 12, 1 2 a 0 
?tFn-*yjy [2, 3-g] -fV^/'JX 2- 

(2 -7X-JH? 1 ;!/) -4 a a- (3-/h + ->7i JO 
-J0 - 1, 2, 3, 4, 4 a, 5, 1 

2, 12a(3-*?^tHD- + yjy [2, 3-g] 
-fV^VUX 2-TU;]/-4aa- (3-yh + ->7 
x-JW -8-7*5^-1, 2, 3, 4, 4a, 5, 1 

2, 12a|5-^?kHD-+;'j; [2, 3-g] 
-fy^/UX 2-->?D7DfJW9 : JV-4aa- 

(3 -y h^X7xXJW -8-yn^-l, 2, 3, 
4, 4a, 5, 12, 12a|3-t7i'tFD- + yU 
/ [2, 3-g] -fy+y'JX 2-^>7*-4a« 

- (3-^^->7i-JW - 8 -7Dt- 1, 2, 40 

3, 4, 4a, 5, 12, 1 2 a j3 9 t H n 

yjy [2, 3-g] ^y+yux 2- (2-7x~ 

JVX^)V) -As. a- (3-y F+->7xriW -8- 
7nt-l, 2, 3, 4, 4a, 5, 12, 1 2 a £ - 

jj-^t HD-^/u/ [2, 3-g] -ry*/ux 

2-7U;i/-4aa- (3-^h+y7x-JW -8- 
7*nt-l, 2, 3, 4, 4a, 5, 12, 12a0- 

^i7^t Hd-^/u/ [2, 3-gWy*yjx 

2-y?D7nHWff-4aii- (3-yh^X7 
x-Jy) -8-yh^v-l, 2, 3, 4, 4a, 5, 50 
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12, 1 2 a 0 --tVZM U / [2, 3- 

g] -fy+ZUX 2-^>7;h4aa- (3-yh 
fy7xrjW -8-yh^^-l, 2, 3, 4, 4 
a, 5, 12, 12afi-tJ?tFD-^/ij; 
[2, 3-g] -fy + yJX 2- (2-7x^Hf 
M -4 a a- (3-^F+y7x^W -8-yh^ 
v-1, 2, 3, 4, 4a, 5, 12, 12a0-:t7 

^tKu-^yjy [2, 3-g] -fy^yux 2- 

7UJH4aa- (3-^h+y7x^W -8-yh 
+->-l, 2, 3, 4, 4a, 5, 12, 12a0-:t 

7^tFn-^yuy [2, 3-g] ^y+yux 2 

-->^DyntfJPy5 1 ;l/-4 a a- (3-yh^X7x 
~)V) -8, 9 1, 2, 3, 4, 4 a, 
5, 12, 12aj3-ti'^tFa-+/'J7 [2, 3 
-g] -fy^pyUX 2-^>yJh4aa- (3-y 
N*->7x~J0 -8, 9-y^f^-l, 2, 3, 
4, 4a, 5, 12, 1 2 a/5-^^tHa-*y»J 

y [2, 3-g] -fy+yux 2- (2-7x-;n 

-4 a a- (3 -y F+-/7xrjW -8, 9- 
^y^-l, 2, 3, 4, 4a, 5, 12, 1 2 a 0 

-^^tFD-+;'j; [2, 3-g]-fy+yu 

X 2-7U;V-4aa- (3- / F*->7x-JW - 
8, 9--X*3MP- 1, 2, 3, 4, 4a, 5, 12, 

i2a3-^^kFa-+y>jy [2, 3-g] -fy 

*y'JX 2-X^n7°nt^y3 1 Jl<-4aa!- (3- 
^ h*y7x^) -8, g-^D^-l, 2, 3, 
4, 4a, 5, 12, 1 2 aj3-^^tHn-*yj 
y [2, 3-g] -fV*yj>, 2-^>-yA-4att 

- (3-y h*y7x-jw -8, 

2, 3, 4, 4a, 5, 12, 1 2 a 0 -Or 9 9 1 

-+/u; [2, 3-g] -fy^yux 2- (2-7 

xX^X5W -4 a a- (3-^F+y7x^W - 
8, 9-77Dt-l, 2, 3, 4, 4 a, 5, 12, 
1 2aJ3-:*??fcFD-*yj/ [2, 3-g] -fy 
4VJX 2-TU;V-4 a a- (3-^F+y7xZ 
;W -8, 9-y7Dt-l, 2, 3, 4, 4a, 5, 

12, l 2 atf-sJ-^fcFn-^yuy [2, 3- 

g] -fV + ZUX 2-y^D7 , ab:jM5 : JI/-4aa 

- (3-^F+y7xz;W -8, 9-^F + y- 

1, 2, 3, 4, 4a, 5, 12, 12afi-t^t 
FD-^yjy [2, 3-g] -fVt/'JX 2-^> 
y*-4aa- (3-^F+y7x-JW -8, 9-i? 
/ht->-l, 2, 3, 4, 4a, 5, 12, 1 2 a 0 
-t?^kFn- + /ij; [2, 3-g]-fv*yj 

X 2- (2-7xZJHf;W -4 a a- (3-yh 
+ y7x-f) -8, 9-7/F+y-l, 2, 3, 
4, 4a, 5, 12, UajS-^^tFa-^y'J 

y [2, 3-g] -fy+yux 2-7U;P-4aa- 
(3-/Fty7xZJ0 -8, 9-y^F+y-l, 

2, 3, 4, 4a, 5, 12, 12a0-^7^tFD 
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-*/U/ [2, 3-g] -Y73VUX 2-isVU~f * 
ntf;I/^5 1 ;I/-4 a a- (3-^h+->7i-JW -8 
-i?an- 9 -^Dt- 1, 2, 3, 4, 4a, 5, 1 
2, 12a|5-*^tPn-*;iJ/ [2, 3-g] 
-fV^/UX 2-^>yJI/-4ad- (3-yh^y- 
- 8 -i?nn- 9 -^d^e- l, 2, 3, 

4, 4a, 5, 12, 1 2 a/3-^i7^tHn-^/U 
7 [2, 3-g] -fV*7UX 2- (2-7i^JH 

-4 a a- (3-^h+y7x"JW 
0-9-7*0^-1, 2, 3, 4, 4a, 5, 12, 1 10 
2a^-^^fcFn-+/ijy [2, 3-g] >fV^ 
7UX 2 -TV)V-4 a a- (3-^hty7x" 
;W -8-^00-9-^0^-1, 2, 3, 4, 4 
a, 5, 12, 1 2 afl-ti'^tFn-^y'j; 

[2, 3-g] •fV*/U>«tfl6n*. 

[0 10 4] ftKffl 1 

2-->$-D:/nfc";iol3\-I/-4aa- (3-tFn^>- 
-1, 2, 3, 4, 4a, 5, 12, 12a 

Fn-*yyy [2, 3-g] -fv*/u 
> 1 2 # 

[0 10 5] 
[ft 2 1] 



12 

[0 1 0 6] T^X^STF, t -^h + ->77U^A2 30 
16. 6mg (1. 9 3mmmol) £t*DMF2. 
5mlfci§^L, n-7vrt>tt—)lQ. 2 4ml 
(2. 7 0mmo 1) ftiD*Tft#Kin»S»L;fc. * 
HH/fcfc, 2 -v^D^DtfJ^9 1 ;i/-4 a a- (3- 
^h + ->7x-JW -1, 2, 3, 4, 4 a, 5, 1* 

7C*^tff CisHuN! 0-2CHj 
C HNS 
fUMt 55.53 6.53 4.63 10.59 
^Mffi 55.50 6.32 4.60 10.73 
[0 1 0 8] |WlttfcLT2-^^n^nfc;;l/yg 1 Jl/-4 40 
a a- (3-^b + y7i^JP) -1, 2, 3, 4, 4 
a, 5, 12, 1 2 a j3 -irV5> t F n - =W U / 
[2, 3-g] ^7*/U>©fto0fc2--*>3W- 
4 a a- (3-^^y7i^JW -1, 2, 3, 4, 
4a, 5, 12, naJS-t^^tPD-t/'J; 
[2, 3-g] -Y7^/UX 2- (2-7x^;i/Xf 
;W -4 a a- (3-yh + X7x-;W -1, 2, 
3, 4, 4a, 5, 12, 1 2 a j3 -^^t Hn- + 

yjy [2, 3-g] -fy^yux 2-ru;i/-4a 

a- (3-/h + y7x^JW -1, 2, 3, 4, 4 50 



■"WM-2 7 5 2 8 8 
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= 2, 1 2 aj3-^^t FP-^/U/ [2, 3-g] 
-fy + /U>154. Omg (0. 3 8 6mmol) £ 
i*DMFl, 5mlfc«W»bfc"bCD*JnA&. Hfc* 
#DMF2mlT?gfc#U ^OfcWWi%tU?LTc&. 2U# 
IfianflMBSitLfc. U BKO. 3ml£an 

Jd^-h'J>>A*»«2 OmlSiUA, VUU*)lk:3L 
^y-Jk=3 : l©S^«f«3 0mn?2llftHlLfc. 
tilS*10ml, tfrfnftJfcKl OmlWb, * 

;p*>ft2 o omg©^^y-;i>s§«*sii^fco ^mm 

77^- (t77T-y?XLH-2 0, *9J—M "T? 
&mmtkl,1t&. I-fJHmlT2@, n-/\*1J-> 
4mlf2[flia#t5i, gMb-&ft©/^>X;^> 
KitTii55^«fi©T^;i/7TXl 7 8. 5mgWI 
11. Orag^|f,nfc 8 5. 1%) „ 

[0 10 7] gfflft^tl 
: >250t: 

IR(KBr?£)cm - 1 :3400, 2914, 1580, 1493, 1423, 1238, 777, 7 
64 

NMR(CD30D, 400MHz) 6:0.26 ~0. 38 (2H, m) , 0. 68 (2H, d, J 
=7.82Hz),1.00 ~1. 10(lH,m ), 2. 02~2. 15(2H,m), 2.42 
~2. 58 (2H, m) , 2. 68 ~2. 81 (3H, m) , 3. 10—3. 42 (5H, m) , 3. 
42 ~3.55(lH,m),3.66(lH,d, J=16.11Hz),6.45~6. 52 (1H 
,m),6.91~7.05(3H,m),7.43 ~7. 50 (1H, m), 7. 58 ~7.6 
4(1H, m) , 7. 70 (1H, d, J=8. 30Hz) , 7. 83 (IB, d, 1=8. 30Hz) , 8. 
03(lH,s) 

Mass (FAB&): 385 (M + +1) 
RMfVXXA^ b)V (FABS) 
C 26 H 29 N 2 0£L-T©fWfi : 385.2280 

mam •. 385. 2328 

m.p. :140~143 "C 

SO3 H • 1. 6H2 OtLT© 



a, 5, 12, 1 2aj3-t?^tHP-*yiJ7 
[2, 3-g] -fV^r/UX 2 -^D^DK^f 
f-4aa- (3-/h^y7x-JP) - 8-^-^)1- 

1, 2, 3, 4, 4a, 5, 12, 12a^-^^t 

Fn-*/U/ [2, 3-g] -rv^/ux 2-^> 
yf-4aa- (3 -8-y^JP 
-1, 2, 3, 4, 4a, 5, 12, 1 2 a B 
tFn-^/'Jy [2, 3-g] -Yv + yux 2- 
(2-7i^JHfJW -4 a a- (3-^h^X7x 
=/W -8-y^;l/-l, 2, 3, 4, 4 a, 5, 1 

2, naU-t^tHD-^'j; [2, 3-g] 
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-fV^/'JX 2-7'J*-4aa- (3-yh*X7 
x~;W - 8-^^)1-1, 2, 3, 4, 4a, 5, 1 

2, 1 2 a jS-t^tPn-t/ U7 [2, 3-g] 
-fV*/'JX 2-y^aynHM9 1 ;i/-4affi- 

(3-/h+y7i^W -8-^;P-l, 2, 3, 
4, 4a, 5, 12, 1 2 a /3-^-i?^bHn-^yU 
/ [2, 3-g] -fV^yJX 2-^>yJh4aa 
- (3-^b + y7x-)W - 8 1, 2, 

3, 4, 4a, 5, 12, 1 2 a 0 -jf^t FD-^ 
/U / [2, 3-g] -YV + yjX 2- (2-7xr 
)VX^)V) -4 a a- (3-^^y7i-f) -8- 
•y^-l, 2, 3, 4, 4a, 5, 12, 1 2 a /3 - 
^?bFD- + ;'J7 [2, 3-g] yy + y'JX 
2-7U;y-4aa- ( 3 -y F^> 7i-JW -8- 

2, 3, 4, 4a, 5, 12, 1 2 a 0 - 

^-^^t HD-^yjy [2, 3-g] 4"v+yj>. 

2 - ->i7pynfc:;i/y5 1 JL'-4 a a- (3-^h + ->7 
x-JW -8-7nt-l, 2, 3, 4, 4a, 5, 1 

2, 12afl-mtHn- + yij; [2, 3-g] 
-fV^yjy 2-^>»-4aa- (3-^hty # 
7i-;l/) -8-7'D^-l, 2, 3, 4, 4a, 5, 
12, 1 2 ajS-^^t h*D-*y'jy [2, 3- 

g] -TV + yJX 2- (2-71-JHfiW -4a 
a- (3-^h^y7i-*) -8-7"Dt-l, 2, 

3, 4, 4a, 5, 12, 1 2 a j3 t Fn-^ 

yjy [2, 3-g] -fy+yjy 2-7'j;v-4a 

a- (3-^h+y7i-;W -8-^-1, 2, 
3, 4, 4a, 5, 12, 1 2 a 0 -sf^t Fd- + 

yjy [2, 3-g] yy*yux 2-x^a-yat 0 

W»-4aa- (3-^F+->7i^l/) -8-^ 30 
F+->-l, 2, 3, 4, 4a, 5, 12, 1 2 a 0 - 

3- ^tHp-*yjy [2, 3-g] yy+yj>, 

2-s<>i?)V-4 a a- (3-^F^>7x-JW -8 
-yh^v'-l, 2, 3, 4, 4a, 5, 12, 12a 

jS-^^kFn-^yjy [2, 3-g] -fv+yj 

X 2 - (2-7x-;H^;V) -4 a a- (3-^F 
^y7i-W -8-yh^^-l, 2, 3, 4, 4 
a, 5, 12, 1 2 a j3 --#9 9 t Fa-*yj / 
[2, 3-g] -YV + yJX 2-7U*-4ao- 
(3-^h + y7i-JW -8-iF+y-l, 2, 40 
3, 4, 4a, 5, 12, 1 2 a j3 -^99 t F n -3f 

yjy [2, 3-g] -fv+yux 2-^DT'Dt: 

JWfJl'-4aa- (3-^h+y7iZ;W -8, 9 
-v^y^JV-l, 2, 3, 4, 4a, 5, 12, 12a 

/3-^^tFn-^yjy [2, 3-g] 4"v*yu 

X 2-^>yl-4aa- (3-^F+y7i")W 
-8, 9-^y^;P-l, 2, 3, 4, 4 a, 5, 1 
2, 1 2 a /3-^i7^t Fn-^yjy [2, 3-g] 
-TV^yJX 2- (2-7i^JHfJW -4aa- 
(3-^F+y7i^) -8, 9-i?*7)V- 1, 50 



WRPF4-2 7 5 2 8 8 
2, 3, 4, 4a, 5, 12, 1 2 a 0 t FD 

-*yjy [2, 3-g] •Yv+yux 2-tu^- 

4 a a- (3-^F+->7x-)W -8, 9-?*?JV 
-1, 2, 3, 4, 4a, 5, 12, 12a0-^5' 

tFn-^yjy [2, 3-g] <v*yjx 2-~> 

?D7nh'WfJV-4a(«- (3-yh^X7xX 
;W -8, 9-y7Dt-l, 2, 3, 4, 4 a, 5, 
12, 1 2 a 0 -tf^h Hn-^yj y [2, 3- 
g] -fV^yJX 2-^>yJh4aa- (3-yF 
=^X7x-;W -8, 9-JJ7*n€-l, 2, 3, 4, 
4a, 5, 12, 12aS-t^i'kHn- + /"J; 
[2, 3-g] 4V*yJX 2- (2-7i^JHf 
JW -4 a a- (3-^F^>7x=*) -8, 9->* 
7"nt-l, 2, 3, 4, 4a, 5, 12, 12a0- 
*99t: Fn-^yjy [2, 3-g] -rv+yux 
2-7iJ^-4aa- (3-^F^->7i-JW -8, 
9-y7Dt-l, 2, 3, 4, 4a, 5, 12, 12 

aj3-^-^^t Hn-^yjy [2, 3-g] -fv+y 
ux 2-y?n7'nt:jM? : ;v-4a«- (3-yh 

^y7x-JW -8, 9-y^h + y-l, 2, 3, 

4, 4a, 5, 12, 1 2 aj3-^^t FD-*yj 
y [2, 3-g] -YV + yJX 2-^>y*-4aa 
- (3-^F+y7i-;W -8, 9-^F + y- 
1, 2, 3, 4, 4a, 5, 12, 12aj3-^-^^h 

Fn-^yjy [2, 3-g] -fv+yux 2- (2 

-7i=fIfJW -4 a a- (3-yh*X7x- 
JW -8, 9-7^ + y-l, 2, 3, 4, 4 a, 

5, 12, 1 2 a/3-^i7^t FD- + yjy [2, 3 
-g] -fV + yJX 2-7'JJ>-4aa- (3-yh 
+->7x-;W -8, 9-7/F + y-l, 2, 3, 

4, 4a, 5, 12, 1 2 a fl-^^t Hn-*yj 

y [2, 3-g] -fv+yux 2-x^P7 p nt:^y 

»-4aa- (3 -y F+y7x-JW -8-7DD 
-9-7*Dt-l, 2, 3, 4, 4a, 5, 12, 12 
aJ3-*-?*fcFn-*y>J/ [2, 3-g] 4"V + y 
UX 2-^>-7Jk4aa- (3-yh^X7x" 
M -8-?DD-9-7"Dt-l, 2, 3, 4, 4 
a, 5, 12, najJ-tJj'tHD-tyU; 
[2, 3-g] -YV + yJX 2- (2-7iz;Hf 
-4 a a- (3 -y F^X7x-;V) -8-^nn 
-9-7*0*-!, 2, 3, 4, 4a, 5, 12, 12 
a&—tif9\i FD-^yjy [2, 3-g] «fV*y 
'JX 2-7'JJP-4aa- (3-yF + X7x~;W 
-8-?nn-9-7'nt-l, 2, 3, 4, 4a, 

5, 12, 1 2 aj3-^?hFD-^7 U / [2, 3 

-g] -fv+y u>ftfflv»T. ^n-?n2-^xx>i/- 

4 a a - (3-tFn + y7i-JW -1, 2, 3, 
4, 4a, 5, 12, 1 2 a j3-^^t Fn-+yj 
y [2, 3-g] 4"V*y<JX 2- (2-7i-JH 
-4 a a- (3-tFD + y7x^) -1, 
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2, 3, 4, 4 a, 5, 12, 1 2 a 0 -^t^t FP 

- + [2, 3-g] 2-TU;l/- 
4 a a- (3-tFD + ->7irjW -1, 2, 3, 

4, 4a, 5, 12, 12a3-^^tFn-*;'J 
7 [2, 3-g] -fV^y'JX 2-y?D^DtiW 
^;l/-4aa- (3 -t HP+->7x-JW -8-^5=- 
;V-1, 2, 3, 4, 4a, 5, 12, UalS-tf 

7tFP-*y<J/ [2, 3-g] i*v*7'J>. 2- 

^>yA-4ad- (3-tFn+y7x^) -8- 
y^JV-l, 2, 3, 4, 4a, 5, 12, 12aj3- JO 

ti'^tFo-t/'j; [2, 3-g] -rv^/u>, 

2- (2-7i^iHfJW -4 a a- (3-tFu^ 
i/7i-J0 - 8 1, 2, 3, 4, 4 a, 

5, 12, 12aj3-t?^tFn- + 7'jy [2, 3 
-g] + 2-TU;P-4aa- (3-kF 
Pty7i-JH -8 1, 2, 3, 4, 4 
a, 5, 12, 12a)3-ti'^tFD- + y , J; 

[2, 3-g] -fV + 7'JX 2-->?u7u¥)l*^ 
)V-Aaa- (3-kFn+->7i-JW -8-f^)V 
-1, 2, 3, 4, 4a, 5, 12, 12aj3-:*v*^ 20 
hFP- + yjy [2, 3-g] -fV + 7'J>. 2-^ 
yi>)V-4aa- O-th-D+Wi-W -8-7' 
?;l/-l, 2, 3, 4, 4a, 5, 12, 1 2 a 0 

^^fcHD-^yuy [2, 3-g] -twjx 2 

- (2-7i^Xf;W -4 a a- 

7i^) -8-^)1-1, 2, 3, 4, 4a, 5, 
12, 1 2 a jS-tf^tKD-^/ijy [2, 3- 
g] -fV*yU>, 2-7UJk4aa- (3-fcFo 
*y7x-JW -8-73^-1, 2, 3, 4, 4 a, 
5, 12, 1 2 a/3-^-^^t Fn-^/'jy [2, 3 50 
-g] -fV^/UX 2-^D^nt:w^-4a 
a- (3 - t FP*">7i-;W -8-7"Pt-l, 
2, 3, 4, 4 a, 5, 12, 1 2 a 0 -^i^t Hn 

- + [2, 3-g] -fV^/UX 2-^>vUI/ 
-4 a a- (3 - 1 Fn^->7x~;l/) 

1, 2, 3, 4, 4a, 5, 12, 12a^-^^t 
FP-*/U/ [2, 3-g] -fV+/UX 2- (2 
-7i-;i/X5 1 JW -4aa- (3-tFD+y7i- 
;W -8-7"D€-l, 2, 3, 4, 4a, 5, 12, 

i 2 aj3-^-7^k Hn-^yjy [2, 3-g] -fv 40 
3r/U>, 2-7U;p-4aa- (3-tFD*->7i 
-;y) - 8-7*Dt-l, 2, 3, 4, 4a, 5, 1 

2, 12a0-WtFD- + ;'J/ [2, 3-g] 
-fV^r/UX 2->^D7nW^-4aa- 

(3-tFuty7i-W -8-^F^y-l, 2, 

3, 4, 4a, 5, 12, 1 2 a J3 -^77 t FB- + 
/U/ [2, 3-g] -f7 + /U>, 2-^>^;V-4 
a a- (3-hFn^>7iZj» -8-*h*3/- 
1, 2, 3, 4, 4a, 5, 12, 12ajS-^7^t 
FD-^/'J/- [2, 3-g] ^7+/U>, 2- (2 50 



WHPF4- 2 7 5 2 8 8 

-7i-;Hf;W -4 a a- (3-tFD4y7i- 
;W - 8 -y h^->- 1, 2, 3, 4, 4 a, 5, 1 
2, 1 2 a j3-^7^t Fn-^/U/ [2, 3-g] 
-fV*/<J>, 2-TU;i/-4aa- (3-tFD+y 
7xXJ0 -8-yh + v-l, 2, 3, 4, 4a, 
5, 12, 12aj3-ti?^tFa-+7iJ7 [2, 3 
-g] -fy*/U>, 2-v^P7 p Pt;M3 1 JW-4a 
a- (3-tFa^>7x-;W -8, 9-3?;* 3^- 

1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 -Jfr^t 
Fn-^/'J/ [2, 3-g] 2-^> 
yf-4ao- (3-fcHn+i/7i=/P) -8, 9- 
y^^-l, 2, 3, 4, 4 a, 5, 12, 1 2 a (3 
-*9^kFn- + ;U7 [2, 3-g]-fV*/»J 
X 2- (2-7i-JHfJW -4 a a- (3-tH 
n + y7x-JW -8, 9-y^fJl-l, 2, 3, 

4, 4a, 5, 12, 12aj3-^^tFD-^yj 
/ [2, 3-g] -fV^VUX 2-T'J;y-4aa- 

(3-tFn^y7x-;W -8, 9-p*^)l-l, 

2, 3, 4, 4a, 5, 12, 12aj3-^?kFn 

[2, 3-g] 4*V + 7U>. 2->^D7 
DfJW^-4aa- (3-tFD*y7xXJl/) - 
8, 2, 3, 4, 4a, 5, 12, 

1 2 a fl-sf-^t Fn-*/U/ [2, 3-g] -TV 
*/"U>. 2-^>»-4ad- (3-hFn+y7 
i=W -8, 9-^-7*n^-l, 2, 3, 4, 4 a, 

5, 12, 1 2 aj3-^^^tFn- + /U/ [2, 3 
-g] -f7*yUX 2- (2-7xX;HfJl/) -4 
a a- (3-kFD*->7xZW -8, 9-/7dt 
-1, 2, 3, 4, 4a, 5, 12, 12aB—*>/i? 
tFD-^/U/ [2, 3-g] ^fV + y'JX 2-7 
U^-4aB- (3-tFn+->7xr:jl/) -8, 9 
y7nt-l, 2, 3, 4, 4 a, 5, 12, 1 2 a 0 

-t^^kFn-^/'j; [2, 3-g] -fy^/u 

>, 2-y?D7'DkJW5 1 ;i/-4a(i- (3-tFn 
+->7x-JW -8, 9-7/F^y-l, 2, 3, 

4, 4a, 5, 12, 1 2 aj3-^*^^t FP-*y U 
/ [2, 3-g] -fV + y'J>. 2-^>vJI/-4aa 
- (3-tFD+y7i-W -8, 9-y^F+y- 
1, 2, 3, 4, 4a, 5, 12, 12aj3-^7^t 
FD-3VU/ [2, 3-g] -fV3VU>, 2- (2 
-7x_;HW) -4 a a- (3-tFD+^7xX 
;W -8, 9-y7F^y-l, 2, 3, 4, 4 a, 

5, 12, 1 2 aj3-^7^tFn-^7 U/ [2, 3 
-g] i'V+y'JX 2-7U;P-4ao!- (3-tH 
n^'>7x-W -8, 9-y^hty-l, 2, 3, 
4, 4a, 5, 12, 1 2 a j3 -t^^t FD- + 7 U 
/ [2, 3-g] <fV*/U>. 2-y^D7"DH;W 
f*-4aa- (3-hFn+y7i^;W -8-?U 
D-9-7nt-l, 2, 3, 4, 4a, 5, 12, 1 

2 a0-«^tFD- + y'J7 [2, 3-g] -fV* 



(32) #W¥4- 2 7 5 2 8 8 

61 62 
/UX 2-^>yf-4aa- (3-tFD+y7i * (3-^h^>7i^;0 -6-7th*y-2, 3, 

-;W -8-?nn-9-^Dt-l, 2, 3, 4, 4 4, 4a, 5, 6, 7, 8 -sT^h Hn-f V=fV U > 

a, 5, 12, 1 2 a jS 9 t F D -=tV U J (19. 5g) SI, 2-^ani^> (10 0m 

[2, 3-g] -fy^/'JX 2- (2-7i-JHf 1) fr^f^Lfct^l^^ ^ah>X#>y (6. 6 

;W -4aa- (3-tFD+y7i^0 -6-9U g) CCTT. 2, 2, 2-h'J^DPIf;P 

□ -9-7"at-l, 2, 3, 4, 4 a, 5, 12, 1 J?DD*JW-f h (12. 8ml) SiTU i^fc 

2a^-tf^tHn-+yjy [2, 3-g] -fy* U-7^>i?a>SSfit*ILTl 59#fyi«#Lfco » 

7'JX 2-7'J;p-4aa- (3-tFD+y7i^ ttSMEgibfeS. X-^ (40 0ml) SSa^, 

;W - 8-?aD-9-^D€- 1, 2, 3, 4, 4 1 Nifcfc (1 5 0 m 1 X 2) , ffiftftttt* (10 0m 

a, 5, 12, 1 2 ajS-st-^t KD-^yj/ JO D TMLfe. y'J*yM7A^QTb 

[2, 3-g] ^y+ZUJ/amStt*. (^n^^>/gfrtX5f;l/= 1 0 : 1^5 : 1) 7? 

[0 10 9] £*0V3 «»LTSSft-&«J (6ftT-feh^^?g^») 2 1.2 

2- (2, 2, 2-h>J^nDXh^^*;P#XJW - g (7 2%) 

4a- (3-^h + '/7x=*) -6-Tth^y- [0 1 1 2] -§&#$f£ftfc 6ft7^ h*^tt#^n 

2, 3, 4, 4 a, 5, 6, 7, 8 * t H n-f V ^nCtHVTX^ hJVSMitUfc. 

*7U> 13 [0 113] WMj) (6(i7thfy#) 

[0110] 1R (WRffi cm" 1 :3024, 1717, 1415, 1255, 1216, 758 

Mfc2 2] NMR (CDC 13, 400MHz) <5 :1. 31 (3H, d, J =4. 8Hz), 1. 57-1. 65 

O (2H, m) , 1. 75-1. 86 (2H, m) , 1. 98-2. 06 (1H, m) , 2. 14-2. 23(1 
H, m)2. 63-2. 74(lH,m), 2. 77-2. 88(lH,m), 3. 08 (1H, d, 1=1 

k^j^A... 5.1Hz),3.80(3H, s), 3. 82-3. 89 (1H, m), 4. 67-4. 85(2H, 

Js. m),4,98(lH,s),6.70(lH,dd, 1=6.3, 2. 0Hz), 6. 80 (1H, dd, 

(Tl J=2. 5, 1. 9Hz), 6. 85(1H, d, J=7. 8Hz) , 7. 01(1H, d, J=7. 8H 

^^OMe z), 7. 22(lfl, t, 1=7. 8Hz) 

13 Mass(EI):475 (M + ) 
[0 111] 7^>MftT, 2-Xf^-4a-* 

iftfrMi^xx^ WV: CnHnOs nci s tLxnWrW-m 475.0720 

gfflfl 475.0716 

fiffittffefr (6 flT'feh+v'flO 5K(3H,s),3.85-3.95(lH,m), 4. 54-4. 61 (1H, m), 4. 70-4. 88 

IR (WLWkfe) cm" 1 :2954, 1725, 1410, 1251, 1141, 1046, 754 30 (2H, m), 6. 77 (IE, dd, 1=7. 8, 2. 4Hz), 6. 91-6. 95(2H, in), 6. 9 
NMR(CDC13,400MHz) 6 :1. 39-1. 53(2H, m), 1. 83-2. 09(3H, 8(1H, d, 1=9. 3Hz), 7. 27(1H, t, J= 7.8Hz) 

m) , 2. 02 (3H, s) , 2. 25-2. 30(2H, m) , 2. 83-3. 07 (2H, m) , 3. 825S Mass (EI) :475(M* ) 

&4ffi$fr?W*trb)V: CnH 2 4 0 s NCh fcLTOffl-JMI 475.0720 

475.0718 o 

##$|4 7i-J0 -6-T-feh^->-2, 3, 4, 4 a, 5, 

2- (2, 2, 2-h'Ji'ODIh+yMfcJW - 6, 7, 8 £ t F O-f y=tV U > ( 1 6 . 5 g) 

4aa- (3-^h*y7x-JW -6-Tth*->- Zmtt^Uy (2 0 0ml) IzmfrL OVlZft&L 
8afl-fcHn*i/-l, 2, 3, 4, 4a, 5, 6, fc. m-*nn«fcJMM (8. 6g) SM, t©4 

7, 8, 8a-fh7tFD^7+/'J> IA_ SI. 5 R|BIKJ63*fc. *ttS«*U #6nfcHJg 

[0 114] 40 *ffr£©**;fc©Ejfcfc«L&. 

[ft; 2 3] [0116] ±.&®.mm*mm d 5 omi) 

0 QH U 0ict:fe9lfctr5l;*»*^th'J^A£ 



l^J^L £WET«£U $fn^B£**^ h U -7 A7K?§« ( 3 0 

1 0AC 0ml) SjQx., #«X^;i/ ( 2 0 0 m 1 X 3 ) Tlfiffi 



CI 3 C^O 

yK^OAc 

Ok 



34 $ (6ffi7-feh + ->Ji^«) 10. 8g (63%) ^ 

[0 115] 7;1/^>3?H«T. 2- (2, 2, 2-h &. -«»**nfcfi*ttJ«»T?X'<i' HI/fcWSL 

'J^DDlh^yMfcJW -4a- (3-^h^v 50 ft. 
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[0 117] IR mmk) cm" 1 : 3462, 2958, 1715, 1605,1 

582, 1437, 1249, 1033, 758 

NMR(CDC13,90MHz) 8 : 1. 55-1. 65(2H, m),l. 65-1.85(2H, 
m) , 1. 92 (3H, s) , 1. 97-2. 18 (2H, m), 2. 20-2. 57 (3H, m), 3. 50 
(1H, 1 , J=7. 8Hz) , 3. 79(3H, s) , 3. 80-3. 95 (2H, m) , 4. 78(2 
H, d, J=6. 5Hz) , 6. 68-6. 84 (2H, m) , 6. 92-7. 25 (2H, m) 
Mass(EI):493( M + ) 0 

[0118] mms 

2-^ff-4affi- (3-^h+y7x-;W -6, 
8 a j8 -J?t KG^v-- 1, 2, 3, 4, 4 a, 5, 
6, 7, 8, 8 a-T-h^bKD-f V^/U>1 5 

[0 119] 

Wt2 4] 




[0 12 0] T;l/^>^HStT> 2- (2, 2, 2-h 
iJi;anih^M-JW -4 a a- 
->7x-;l/) -6-7-tb*->-8 a/3-k Hn*->- 
1, 2, 3, 4, 4a, 5, 6, 7, 8, 8a-rb5 
fcFn-fy*/tJ> (1. 5g) $i*THF (2 0m 
1) fcigfrU *JMfe77I'3=«>A'J^>A (0. 3 5 
g) Sim*.*:. ^fiT, 3 0»EJ63l!:fc«, Otl;^ 

M(:a^£i:5T?DD*M (2 0ml) SiD*. 
y)J*y;W7A?DYh (£DD#Jl'A->7> ; E-7 

figifa^ n P/^ji/A^ 5 % * 9 J -)V/r y^-Tmav 

Dn*M) TtlU gjgft^flO. 6 3g (7 1 
%, 6-tHD^->®^tl) Sftifc. 

[0121] IR(KBr)cm - 1 :3412, 1599, 1493, 1236, 1071, 
893, 795, 723, 540 
Mass(EI):291( M + ) . 

[0 12 2] ###|6 

2-^Jh4aa- (3-^h^>7i^) -6- 
t+y-Safl-fcFn+S'-l, 2, 3, 4, 4a, 
5, 6, 7, 8, 8 a-fh7t HD-fV+/U> 1_ 

6^ 

[0 12 3] 
[ft2B] 



(33) #W¥4-2 7 5 28 8 



54 




[0 12 4] 7;^>#H«T. WJMP'J H 
(0. 1 9m 1) &*7K*ft^?k> (1 2ml) Kjg 

io -5 5Ci;saibfc. dms os-lfc^l^ 
(i. 5mi) t**b&nitij>-3<»)tirTu mu 

«t?2M#lfc. 2-^-4aa- (3-^h* 
■>7i=;W -6, 8a/3-5?tFn*3'-l, 2, 
3, 4, 4a, 5, 6, 7, 8, 8a-fh7th'n-f 
V*/U> (0. 5g) fflWf^ (2ml) \Z® 
i»Lfcft*«TL. mit^Vy, 2ml) ft 

75> (1. 2ml) £M%T*%UVtc, 
* (2 0ml) SiqfcTfcftU *«*«4fc^?]^> 
39 (12mlx2) fSSfcifflLit. 

fi&ftftifok (1 0ml) TTft»U £jft&«»gLfco -> 
>J*y;i'*5Ai'n7h (^nn^;uA-*2%^^y- 

«f«U Mft^«0. 4 5g (9 1%) £#fc„ n- 
^•y-^/ftRX^iOfHISftbttiaO. 3 8g (7 
7%s mp 9 6-9 7=0) 

[0 12 5] IR(KBr)cm -1:3406,2944,1711,1605,1578, 
1452, 1257, 1114, 1038, 895, 774, 708 
NMR(CDC13, 400MHz) 6 :1. 85-1. 93(2H,m), 2. 15-2. 32(3H, 
m) , 2. 33(3H, s) , 2. 39-2. 46, 2. 55 (2H, t , 1=11. 0Hz) , 2. 62- 
2. 66 (IB, m) , 2. 77(1H, d, 1=11. 0 Hz) , 2. 79 2. 86 (2H, m) , 
3. 13 (IE, d, J=14. 6Hz), 3. 78 (3H, s), 6. 72 (1H, dd, 1=7.4, 3. 
0Hz) , 6. 96-6. 97 (2H, m) , 7. 21 (1H, t, J=8. 5Hz) 
Mass(EI):289( M + ) . 
[0 12 6] fmttl2 

2-^Jh4ao- (3-^^y7i-JW -12 
a/3-t Fn^Sz-l, 2, 3, 4, 4 a, 5, 12, 
12a-^^tFa- + 7U/ [2, 3-g]-TV* 

/ u y 17 

[0 12 7] 
[ft2 6] 




12 

[0 12 8] 7;l^>3?H«T, 2-^ff-4aa- 
(3-^h^v7xn)W -6-^V-8 aj3-fcF 
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D+v'-l. 2, 3, 4, 4 a, 5, 6, 7, 8, 8 a 

-fh7t Hn-Y v=>7 u> (100. 9mg) 

X^/-;l/ (3ml) tCjftj»U o-737^>X7)l/ 
TtF (1 7 Omg) . 7^>7JI/*>K (5 6. 6/i 

i) san^-fco i o o < CT2^wMfSs*, m&£T°M 

ftiLtc. ffiQBm*X1-hVy& (15ml) tfttj, 
( 1 0 m 1 X 2 ) Tfflffi, 

(i omi) nm#Lit. Km, 

e/'J*yM7AfaYh (^DDiiN;i/A^5%y^/ 

-jV/i?dD^A) TfSlT. *Hfls£*l 1 6. 
3mg (8 9%) 

[0 12 9] IR (MIS;) cm " 1:3340,2941,1604,158 
0, , 1430, 1235, 1039, 874, 750 

NMR (CDC 13, 400MHz) 8 :2. 18(11, d, J =14. Hz) , 2. 30(3H, 
s) , 2. 33-2. 41 (3H, m) , 2. 46- 2. 50 (1H, m) , 2. 85 (2H, q, 1=1 

0. 1Hz) , 2. 95-2. 99 (2H, m) , 3. 33 (IE, d. 1=17. 5Hz) , 3. 40 (1 
H, d, 1=17. 1Hz) , 3. 60 (3H, s) , 3. 70 (1H, d, J=17. 1Hz) , 6. 61 
-6. 63(11, m), 7. 01-7. 06(3H, m) , 7. 41 (1H, t, J=7. 9Hz), 7. 5 
5 (1H, t , J=6. 6Hz) , 7. 66 (1H, d, J=8. 3Hz) 7. 80 (1H, s) , 7. 93 
(11, d, J=8. 3Hz) 

Mass (EI): 374 ( M + ) . 

[0 13 0] IrUHKLT, 2-75/^>X7JPrtF 
©ftfcOC2 -73 7-4-7?)I^>'X7;l/xk: K, 
2-73y-4-^;l/^>X7Jl/xt H, 2-73 7 
-4-y r P^>X7JLo i t:F-, 2-737-4-7F- 
^r^>X7;p7 ; tH, 2-73 7-4, 5-i?*^)V 
^>X7)I/xtH, 2-73 7-4, 5->?^n^> 
X7Jk5 i t:H, 2-73 7-4, 5-y^h + y^>X 
2-737-4-^nn-5-^nt-s> 

X7)k7 ; t HSfflv>*i-en-?n2-^^-4 a«- 

(3-7 ^->7i-JW -8-7^-1 2 a/3-t 
HB+y-1, 2, 3, 4, 4a, 5, 12, 12a- 
^-^^tKa-^7'J7 [2, 3-g] ^V=r7'J>. 

2 - 79M1/-4 a a- (3 -7 Kv7x-)W -8- 
7f*-12ag-tFn + y-l, 2, 3, 4, 4 
a, 5, 12, 1 2 a-pf^t Hn-*7'J7 [2, 

3- g] -fV*7U>, 2-^»-4aa- (3-7 
h+->7x^W -8-Xnt- l 2 ai3-bHn^-> 
-1, 2, 3, 4, 4a, 5, 12, 12a-^?t 
Fn-3r7U7 [2, 3-g] -fV*/>J>. 2-7? 
Jh4au- (3-^h^->7iZJW -8-7 h^5^ 
- 1 2 a /3 -t h*D^>- 1, 2, 3, 4, 4 a, 5, 
12, 12a-tWth'B-+;'j; [2, 3-g] 
-f7*7>J>, 2 -7^-4 a a- (3-^h + ->7 
x=JW -8, 9-v79 1 Jl/-l 2 a/3-tHD=r->- 

1, 2, 3, 4, 4a, 5, 12, 12a-^tH 
n- + /'J/ [2, 3-g] -rv^7U>, 2-75^ 
-4 a a- (3-7 F^y7i^;W -8, 9-i>7o 

1 2 a J3 -k Fo^y- 1, 2, 3, 4, 4 a, 

7G*#*T C23H24N2 02 ■ 2( 



WRPF4-2 7 5 2 8 8 

5, 12, Ua-t^^tFa-^/yy [2, 3- 
g] -i 7+7 U >, 2-7^-4 a a- (3-7F- + 
y7x"JW -8, 9-Whty-l 2aj3-tHn 
+ 1, 2, 3, 4, 4 a, 5, 12, 12a-t? 
*fcKn-=>7U7 [2, 3-g] -fV+7'JX 2- 
7?)l/-4aa- (3-^F+y7i^) 
n- 9-Xnt- 1 2 a)3-tFn+y- 1, 2, 3, 
4, 4a, 5, 12, 12a-t?^hFD-^;'J; 

[2, 3-g] -rv+7u>7m&ti3o 

[0 13 1] HJS0J1 3 

2-/ff-4a«- (3-tFn*y7x-JW -1 
2 a 0 -t FD + y- 1, 2, 3, 4, 4 a, 5, 1 
2, 1 2 a-^^tFD-t/'jy [2, 3-g] -f 
7+7 U> 1 8 

[0 13 2] 

[ft 2 7] 




[0 13 3] 7^^>^H«T, 2 -7^-4 a a - 
(3-^F*y7x-W -1 2 afl-tFB*^- 

1, 2, 3, 4, 4a, 5, 12, 12a-t?^tF 
n- + 7'J7 [2, 3-g] -f7*7U> (86. lm 
g) Zmm. (lml) , 4 8 %^ft*^7Ki§M (lm 
1) fc*a»U 1 0 0t;T5 3?ffSM^$-&fco W$3'&, 

0 Sa6S«*UflSft«***^ h'J (1 0m 

1) &an^.&c ^Dn^A/i^/-^ (3/1, 1 
5mi x 2) TffltiiL, mit%wm*fmim.* d 

Oml) T«fe#Lfc. £Mfc&, JftBLStWaDJj^A 
/X^7-;V (3/1, 2 0ml) 
*9>Z)V*>m (3 1. 3«1) SftlA, 
U *7A?nTh (t777ynLH2 0, 7^7 

THft£i*gIIftl^lCD7*>X^*>Slifi5 5. 2m 
g (53%, mp> 2 5 0 "C ; 185tiD 

[0 13 4] IR(KBr)cm - 1 : 3040, 2928, 1615, 1580, 1492, 
1420, 1263, 1150, 783, 742 

NMR (DMS0-d6, 400MHz) 5 :2. 09-2. 15(lH,m), 2. 24(3H, s), 

2. 3-2. 35 (3H, m) , 2 . 40-2. 45 (1H, m) , 2. 73-2. 78 (2H, m) , 2. 9 
0-2. 94 (2H, m) , 3. 30 (lHd, 1=17. 3Hz) , 3. 35 (1H, d, 1=17. OH 
z), 3. 70(11, d, J=17. 0Hz) , 6. 41-6. 47 (1H, m) , 7. 90-7. 01 (3 
H, 1) , 7. 44 (1H, t, 1=7. 5Hz), 7. 59 (1H, t, 1=6. 8Hz), 7. 75(1 
H, d, 1=8. 3Hz) 7. 81 ( 1H, d, J=8. 3Hz) , 7. 98 (1H, s) 

Mass (FAB): 361 (M + +H) 
la SO3 H-H 2 OtLT© 
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C H N 
ff-fffi 52.62 6.01 4.91 
52.48 6.22 5.08 
[0 13 5] IWfiltLT. 2-^»-4au- (3- 
^ h+-/7i-W -12aj3-kHD^-l, 2, 
3, 4, 4a, 5, 12, 12a-^^tHD- + / 
U/ [2, 3-g] -rv^y U>©f^i3tC2-^^;P 
-4 a a- (3-^h*y7i-W -8-y?Ml/-l 
2 a J3 -k HD + ->- 1, 2, 3, 4, 4 a, 5, 1 

2, i 2 a-sf-^t Hn-^yjy [2, 3-g] -f 
V4VU>> 2-^fJh4aa- (3-^h + y7i 
n;W - 8-7*fJV-12ai3-kHD*y-l, 2, 

3, 4, 4a, 5, 12, 12a-^?tHD- + 7 
U7 [2, 3-g] -fV + yJX 2-y^;i— 4aa 

- (3-^^>7i-JW -8-7ot-12a^- 

2, 3, 4, 4a, 5, 12, 12a 

Fn-*y u y [2, 3-g] -rv+yu 

X 2 -y5 1 ;i/-4 a a- (3 -y h + v^x^JW - 
8 -y 1 2 a i3 -t Hn^Fv-- 1, 2, 3, 

4, 4a, 5, 12, 12a-^^kFD-^;'j; 
[2, 3-g] 2-y^-4aa- 

(3 -y h+y7i-JW -8, 9-vy?;i/- i 2 a 

j3-h HP^v-- 1, 2, 3, 4, 4a, 5, 12, 1 

2 a-^-^^t Fa-*y yy [2, 3-g] -fy^y 
U>, 2-y3Ml—4 a a- (3 -y F*^7x:^) 
-8, 1 2 a]3-t h'D^->- 1, 2, 

3, 4, 4a, 5, 12, 1 2 a -Or 99 k F n -*y 
'jy [2, 3-g] i-y^yj>, 2-i«-4aa 

- (3-^h + ->7x^W -8. 9-y^h + ->-l 
2 a J3 - k Fn + ->- 1, 2, 3, 4, 4 a, 5, 1 

2, 12a-^^th*n-^ijy [2, 3-g] -i 
V*/U>, 2-^f;l/-4aa- (3-^h^/7i 
— ;W - 8 -^DD- 9 -^n^E- 1 2 a i8-k Fn + 

2, 3, 4, 4a, 5, 12, 12a-t?? 

kFn- + yuy [2, 3-g] -rv+yu>£ffl^& 

t^tl^tl2-^)l-4 aa- (3-tFD+->7i 
~M - 1 2 ajS-tHD+y- 1, 2, 

3, 4, 4a, 5, 12, 12a-^^tFn- + / 
'jy [2, 3-g] -YV + yUX 2-y?;]/-4aa 

- (3-tFD+-/7iZJW -8-^1/- 1 2 ai 3 
-tFD + ->-l, 2, 3, 4, 4a, 5, 12, 12 

a-^^kFD-^yyy [2, 3-g] -rv+yy 

X 2 -ygMI/-4 a a- (3 - k F P+->7irjk) 
-8-7nt-12afl-tFD^y-l, 2, 3, 

4, 4a, 5, 12, 1 2 a-^i7^kFa-=^y Uy 
[2, 3-g]-fv + yyx 2-y?;i/-4aa- 
(3-tFn+->7i^W -8-y F+->- 1 2 aj3 

-tFn + ->-l, 2, 3, 4, 4a, 5, 12, 12 

a-^-^^kFn-^yyy [2, 3-g] -rv^yy 

X 2 -y5Mt—4 a a- (3-tFa+-/7x^) 



(35) #M¥4- 2 7 5 2 8 8 

S 
11.24 
11. 53 „ 

-8. 9 -yy^;i/- 1 2 a /3-k FD + ->- 1, 2, 

3, 4, 4a, 5, 12, 1 2 a-t^^kFD-*/ 

yy [2, 3-g] -Yv+yyx 2-y?;i/-4 a a 
- (3-tFn^y7i3) -8, 9-y7nt-l 
2ag-tFD^y-l, 2, 3, 4, 4a, 5, 1 

2, i 2 a-^-^^k Fn-^y yy [2, 3-g] -r 
io v+yyx 2-^jy-4a«- (3-tFat->7 

1- JW -8, 9 ->?y F^->- 1 2 a /3-k Fn^pv 
-1, 2, 3, 4, 4a, 5, 12, 12a-^7^k 

Fn-^yyy [2, 3-g] -fv^yyy 2-y? 
f-4as- (3 -k Fn^v-7x-;i/) -8-^nn 
-9-7"nt-12a|3-tFo + y-l, 2, 3, 

4, 4a, 5, 12, 12a-^kFa-^;'j; 

[2, 3-g] -rv+y y >*5»e»n-5o 

[0 13 6] ##M7 

2- y?a7nt';W»-4aa- (3-yF^v7 
-6-tt7-8aj3-kFo^y-l, 2, 

3, 4, 4a, 5, 6, 7, 8, 8a-f F^bFn-f 

v^yy> 1 9 

[0 13 7] 

2 8] 




IS 



[0 13 8] 7;W>»BaT, 2- (2, 2, 2-F 
U^naiF+y*Jkfc« -4 a a- (3-/F + 
■/7x-A) -6-7tF+y-8ai3-tFn+y- 
1, 2, 3, 4, 4a, 5, 6, 7, 8, 8a-fF5 
kFcWV + yy> (2. 04g) &ffim (50ml) 

fc*a»u m&mm (2. 7 0g) &jraxfco £©«» 
t*bftfi«ESSL&„ teft^**^-Fyy 

(50ml) ?UD«A (50ml 

X3) Tftffi, t&ftlftifi* (5 0ml) T?m®Vfc, £ 

5 % ^ ^ / - >t - 7ift^ n o WA) T 
ifiL, N-/;Wfr (6&7-feF*v?I£$W 0. 9 5 
g (7 2%, Mass(EI):319( M+) ) 
[0139] 7)krf>#HaT, _h8eN-y;M£ (0. 
68g) £$S*1, 2-y^nni^>(15ml) I: 
ynF>y#>v (0. 4 6g) . v^nyn 
/•^>*JI/#r:^^ny F (0. 2 9ml) £J)D;Lfc„ ft 



—685— 



«E£*ffigSU (2 0ml) IN* 

m (2 0ml) , ffifofcS* (10ml) Tgfe#bfeo 

& (ffiiR*9 1%, Mass(EI):387( M + ) ) „ 
[0 14 0] 7;Vn*>HHST> fe|<T 

HF (2 0ml) tr»^U0'CT?**'fbr;P5— »>AU 
3^ A (0. 2 4g) StDAfc. 0tT?2«Hll, SifiT 

llSWEfcStffcffc fflfnay*;WteK*« (5ml) 
£>3>o < 0 tM%.fc. ?DD*M (5 0ml) 

i»i/T#6nftii««**ffl*s*at:tftLft (ft 

JR*8 5%, Mass(EI):331(M + ) ) . 

[0141] T)i3>mmn.T> ^fuj^nu h 

(0. 1 5ml) *Wm\t^V> (1 0ml) fCi§ 
jfiftU - 5 5t;(C^aib&„ DMSO (0. 2 4ml) 
S«*fift^?lx> (1ml) fc**Lfc»*«>-o<») 
tSJTU -5 5-CT2^SJSSitfco *-Efc±iB}lMK 
ttSaSsMfifc.*^!^ (2ml) fc»*l/&*ftai*., * 

: C2iH 27 0 3 N 

[0 14 3] RtttLT. ^^D^a;i>*;^r:;^ 

^■»-4ao- (3-^ h*3/7i^) -6-* 
*V-8ai3-th*n^->-l, 2, 3, 4, 4a, 
5, 6, 7, 8, 8 a-x h^t Fn-fV+y UX 2 
- (2-7x-;Hf*) -4 a a- (3-^m7 
x-JW -6-t*V-8a3-kHB^>-l, 2, 
3, 4, 4a, 5, 6, 7, 8, 8a-rh7tFn-f 
V*/U>, 2-7U*-4aa- (3-^h+->7i 
-J0 -6-^V-8a0-tHD + i/-l, 2, 
3, 4, 4a, 5, 6, 7, 8, 8a-rh7tFP^f 

[0 14 4] %RM14 

2 - ->i7P^nh°;l/^?;]/-4 a a- 
x-JW - 1 2 a 0 -b FD+y- 1, 2, 3, 4, 4 
a, 5, 12, 12a-^?tFD-+;ij; [2, 

3- g] -YV*/U> 2 0 
[0 14 5] 
[ft 2 9] 



OH 



ocoo 



20 

[0 14 6] 7;V:J>#B&T> 2->?n7nW 
fF4ao- (3-* h*v7xx;W - 6 -^V 
- 8 a J3 - b FD + y- 1, 2, 3, 4, 4 a, 5, 
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fttt (2ml) fcimfcfc. -5 5^3 O^fflSSlifc 
«, hUX?;VT5> (1. 0 9ml) SJp^> Sfifc 
MLf;. £g* (15ml) £j»ATMl, #JB£ 
*fty^l^> (1 0ml) TSStCfftffiLfco UftfcW 
^fnft*7X (1 0ml) T?«fe»«, ttfljfc. Sffi 
Ly'J*yM7A?nvF (^nn^;PA^2%y^ 
/-*/?nnMA) T««LT|gffift£«f0. 4 8 
g (3g®6 8%) 

[0 14 2] IR mmm cm-1: 3404, 2940,1711,1605,1 
582, 1493, 1429, 1241, 1038, 897, 756 
NMR (CDC 13, 400MHz) 5 :0. 11 (2H, d, 1=5. 9Hz), 0. 50-0. 55 
(2H, m) , 0. 81-0. 89 (1H, m) , 1. 86-1. 90 (2H, m) , 2. 25-2. 28 (2 
H, m) , 2. 32-2. 37 (3H, m) , 2. 39-2. 46 (1H, m) , 2. 53 (1H, d, 1=1 
4. 3Hz) , 2. 75-2. 87 (4H, m) , 3. 14(1H, d, 1=14. 3Hz) , 3. 77(3 
H, s), 6. 70-6. 72 (1H, m) , 6. 97-6. 98 (2H, m) , 7. 20 (1H, t , J= 
8. 8Hz) 

Mass (EI): 329 ( M + ) 

tLX0WrWm 329.1991 

mm 329.1955 . 

6, 7, 8, 8a-rF7kFD-fV + ;U> (14 

7, 2mg) £fekX^/-)]/ (5ml) fc»#U o 
-75 7^>X7)PftF (2 1 2. 4mg) , 

(7 3. 5/iD ttAfe. 10 0"CT?5I9 

A (15ml) Kafctt, i?nn^;i/A (I5mlx2) 
■fffflW. *Jb-a:&*li«ttt?alt!a* (15ml) -pife 

an*;VA^2%y^/-;p/^DD^;i/A^5%y^ 
;-l/?anWA) TlIlT, II^fti6 

9. 2mg (9 1%) £#fco 

[0 14 7] IR ($:Hj£) cm" 1 : 3388, 2938, 1605, 1580,1 
493, 1433, 1241, 1042, 878, 758 

NMR (CDC 13, 400MHz) <5 :0. 12 (2H, d, 1=6. 1Hz), 0. 53-0. 57 
(2H, m) , 0. 85-0. 92 (1H, m) , 2. 18 (1H, d, 1=14. 1Hz) , 2. 33-2. 
41 (2H, m) , 2. 40 (1H, d, 1=6. 7 Hz) , 2. 49-2. 55 (1H, m) , 2. 86 
(2H, q, J=9. 7Hz) , 2. 97-3. 01 (2H, m) , 3. 35 (1H, d, 1=17. 7Hz) 
3.42(1H, d, J=17. 1Hz), 3. 63 (3H, s)3. 71 (1H, d, 1=17. 1Hz), 
6. 61-6. 64 (1H, m) , 7. 03-7. 08 (3H, i) , 7. 41 (1H, t , 1=8. OH 
z), 7. 57 (1H, t, 1=6. 7Hz), 7. 67 (1H, d, 1=8. 5Hz), 7. 81 (1H, 
s),7. 95(1H, d, 1=8. 5Hz) 
Mass(EI):414( M + ) 
[0 14 8] mWlZLT2-~>!;u7u¥)l?.^)l-4 
a a- (3-^F*y7i^) -8-t*V-8ajJ 
-tFnfy-1, 2, 3, 4, 4 a, 5, 6, 7, 

8, 8 a-f F5t FP4'V + /U>0f^t)(9(C2-^ 
>»-4aa- (3-^F+y7i^) -6-^ 
y-8a^-tFn+->-i, 2, 3, 4, 4a, 5, 
6, 7, 8, 8a-TF7kFn-f7t;iJX 2- 

(2-yx.-)lX^)l) -4 a a- (3-^F+->7i 
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-JW -6-t+V-8ai3-tHD + y-l, 2, 
3, 4, 4a, 5, 6, 7, 8, 8a-rh7kFQ-f 
7*/U>, 2-m-4ao- (3-^F+->7i 
-)0 - 6-t+V-8ag-tFa*y-l, 2, 
3, 4, 4a, 5, 6, 7, 8, 8a-f F5kFD< 

y*yj >ftfflv»ntf*n*n2 - 4 a «- 

(3 -y H4 1 J'7i=JM - l2a0-kFa+->- 
1, 2, 3, 4, 4a, 5, 12, 1 2 &-0r>7 

n-^yjy [2, 3-g] -rv+yjx 2- (2- 

7iZ;HfJW -4 a a- (3-^h+->7i-JW 
-1 2 a/3-tHo^v- 1, 2, 3, 4, 4a, 5, 
12, 12a-*Wtl«D-*;ijy [2, 3-g] 
-fV^r/'JX 2-7U*-4aa- (3-^h+->7 
x— JW - 1 2 a 0 -t FD+y- 1, 2, 3, 4, 4 
a, 5, 12, 1 2 B-t^tHn-*; L)y [2, 

3-g] -ry^yj>#f#e>ns„ 

[0 14 9] ^fclRl«!cLT> 2-75 7^>7'7Jl/r 
t HC0ftti*3fC2-7'5y-4-^5 1 ;i/A;>X7;i/xt 
FSfflK 2->?D7nk"JWf;P-4aa- (3- 
^F^>7i-JW -6-tty-8aj3-kFnty 20 
-1, 2, 3, 4, 4a, 5, 6, 7, 8, 8a-f I- 
7kFP-fV*/U>, 2-^>7Jk4aa- (3- 
^ F+y7i-W -6-t+V-8afi-kFn^y 
-1, 2, 3, 4, 4a, 5, 6, 7, 8, 8a-fF 

5b Fa-f y*y u>, 2- (2-7i-;Hf;W - 
4 a a- (3-^F*->7i-JW -6-t+7-8a 
jS-fc FD+y- 1, 2, 3, 4, 4a, 5, 6, 7, 
8, 8 a-fF5k FD-f y + y U >, 2-7UJI/-4 
a a- (3-y h + y7i-JW - 6 -tf+y- 8 a 0 
-kFD + y-1, 2, 3, 4, 4 a, 5, 6, 7, 50 
8, 8 a-fF7k Hn-f y*yu>ftffl^ntf, *tt 
?n2-y?o7Pk'JMfJl'-4aa- (3-yh^ 
y7i^iW -8-^fJl/-12aj3-kFn + y- 

1, 2, 3, 4, 4a, 5, 12, 12a~t?^tF 

n-^yuy [2, 3-g] -fy^yux 2-^>>? 

*-4aa- (3-^F^>7i-JW -8-y^- 
12aj3-kFD+y-l, 2, 3, 4, 4a, 5, 1 

2, 1 2 a-t7^kFn-*;U; [2, 3-gW 
7 + ;U>, 2- (2-7xz;H?JW -4aa- 

(3-^F+y7i-JW -8-^^-12aj3-k 40 
FD^y-1, 2, 3, 4, 4a, 5, 12, 12a- 

^-^^tFD-^yjy [2, 3-g] -fy^yjx 

2- 7'J*-4aa- ( 3 -y F+y7iZ;W -8- 
y^JV- 1 2 a 0 -k Fn^v'- 1, 2, 3, 4, 4 
a, 5, 12, 12a-^^kFn-^7U; [2, 

3- g] -ry*y>j>at#stt-5. 

[0 15 0] Httfcl/T, 2-73y-4-y^;v^> 
XTJy^t F&fflv\ 2-->i7nyntf^y9 1 ;y-4 a 
a- (3-y F^y7x^JW - 6-tt7-8aJ- 
kFP+y-1, 2, 3, 4, 4a, 5, 6, 7, 8, 50 



WHPF4- 2 7 5 2 8 8 

72 

8 a-f F7t FD-f y^y'JX 2-^>yJk4a 
a- (3-^F^7i-JW -6-^7-8aj3- 
kFnfy-1, 2, 3, 4, 4 a, 5, 6, 7, 8, 
8a-Th7kF , n-fV*7iJX 2- (2-7i-* 
X5W -4 a a- (3-y F*->7xXJW 
+ y- 8 a 0 - t FO + y- 1, 2, 3, 4, 4 a, 
5, 6, 7, 8, 8a-fF7kFOi'7^/'J>, 2 
-7'J*-4aa- (3-^F+y7x-W -6-* 
+ 7-8aj3-kFD + y-l, 2, 3, 4, 4a, 
5, 6, 7, 8, 8a-fF7kFQ^7 + /U>Sffl 

t^tUf, ^n^ti2 -v^nynt!ji/yg 1 ;v-4 a a- 
(3-y h*->7xx;W - 8-7*fJp-12a|S-fc 
Fn*y-1, 2, 3, 4, 4a, 5, 12, 12a- 
^-^^bFn-^yjy [2, 3-g] -fv*yj>, 

2- ^>yJh4a(t- (3-^F^/7i-JW -8 
-7f^-12a^-kFa^y-l, 2, 3, 4, 4 
a, 5, 12, 1 2 a-^y^t: FD-3VU7 [2, 

3- g] -fy + yjX 2- (2-71-JW^) - 
4 a a- (3-y F+y7x-W -8-^-12 
aj3-kFD^y-l, 2, 3, 4, 4 a, 5, 12, 

i 2 a-^-^^t FD-+yjy [2, 3-g] -fy* 

yJX 2-7'J;p-4aa- (3-yh*->7xX 
;W -8-7"f*-12aj3-kFn + y-l, 2, 
3, 4, 4a, 5, 12, 1 2 a ^ t F n -*y 

uy [2, 3-g] <tv*r;v>im*>nz>. 

[0 15 1] ISIiltCUT, 2-7$y-4-yn^E^>- 
X7^ftF^^, 2 -v'i7D7 P Db;l/y^;l/-4 a 
a- (3-y F+y7iZJW -6-^+y-8a0- 
kFD + y-1, 2, 3, 4, 4a, 5, 6, 7, 8, 
8 a— fh7t Fn-fy+yUX 2-^>7Jh4a 
a- (3-y F+^7i-;W -6-^7-8a8- 
kFD+y-1, 2, 3, 4, 4 a, 5, 6, 7, 8, 
8a-fh7kFDi'7 + yU>, 2- (2-7x-f 
X3 1 ;]/) -4 a a- (3 -y F+^>7xXJW -6-^" 
+ 7-8a3-kFDty-l, 2, 3, 4, 4a, 
5, 6, 7, 8, 8a-fF7kFP-f7+;'J>, 2 
-7'JJk-4aa- (3-^F+y7x-JW -6-* 
*7-8aj3-tFD+y-l, 2, 3, 4, 4a, 
5, 6, 7, 8, 8a-fF7kFn-i'7+;'J>§ffl 
nWi, ^n^ti2-->i/nynt:juyg 1 ;y-4 a a- 

(3-^F + y7iZJW - 8 -7*Dt- 1 2 a 0-t 
Fn+y-1, 2, 3, 4, 4a, 5, 12, 12a- 

mtFn-t/'jy [2, 3-g] -fy+yjx 

2- ^>>*;V-4 a a- (3 -y h+'/7i^) -8 
-7Dt-12a ) 3-kFD^y-l J 2, 3, 4, 4 
a, 5, 12, 1 2 a-^^fcFn-^yjy [2, 

3- g] -Ty + yJX 2- (2-7x=JVXfJV) - 
4aa- (3 -y F+y7x^;W -8-7Dt-12 
aU-tHntiz-l, 2, 3, 4, 4a, 5, 12, 

i 2 a-***tFa-*yjy [2, 3-g]-fy* 
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y'JX 2-7'Jf-4aa- (3-^h+->7i- 
;W - 8-^Dt-12a)3-tFD^->-l, 2, 
3, 4, 4a, 5, 12, 1 2a-^^tHD-+7 

uy [2, 3-g] <7*yu>a*#&n5c 

[0 15 2] H«tLT, 

>X7Jl^rt HSfflK 2-->i?n7 p nhVPyg 1 Jl/-4 
a a- (3-^h + ->7i-JW -6-^V-8aJ5 
-kFn + y-1, 2, 3, 4, 4a, 5, 6, 7, 
8, 8a-rh7tFn-fV*yj>, 2-^>yJH 
4ao- (3-^F+->7i=f) -6-t+V-8a 10 
3-tFn+y-l, 2, 3, 4, 4a, 5, 6, 7, 
8, 8 a-^h^tHD-fy^y IJX 2- (2-7i 
-;>X^;W -4 a a- (3-^^71=*) -6 
-t+y-8ag-tFn + -/-l, 2, 3, 4, 4 
a, 5, 6, 7, 8, 8 a-T-h^t Hn-YV^y U 
X 2 -7UJI/-4 a a- (3-pt^y7i^)W - 
6-**V-8afl-t1*D^-l 1 2, 3, 4, 4 
a, 5, 6, 7, 8, 8a-f h7tFn-f7^yU> 

£fflt^n«> ^ 2 - n 7p t:jwf jv- 4 a 

a- (3-^h + y7i-JW -8-^h+y-12a # 
13-fcFD + y-l, 2, 3, 4, 4a, 5, 12, 1 
2a-t7^th*D-4 ; /Uy [2, 3-g] 
UX 2-W*-4aa- (3-^h+y7x- 
;W -8-^h^y-12aj3-kFP + y-l, 2, 
3, 4, 4a, 5, 12, 12a-*WtHn-^ 

uy [2, 3-g] -fv^yux 2- (2-71-^ 

X?;W -4 a a- (3-^F+y7i-;W -8-y 
h + y-12a|3-kFD+y-l, 2, 3, 4, 4 

a, 5, 12, l 2 a-xj-^t Hn-^y uy [2, 

3-g] -fy+y UX 2-7U;i/-4aa- (3-y 30 
h+y7iZJW -8-yFfy-12a^-tFD+ 
->-l, 2, 3, 4, 4a, 5, 12, 12a-^? 
tHa-^yjy [2, 3-g] -f V*/U>J&*#&tt 

[0 15 3] HflClxT, 2-757-4, 5-5?*? 

>X7 JP^ t F 2 - □ 7n t?;py 
-4 a a- (3-yF+y7i-JW -6-^*7-8 
a /3 - 1 Fn + y- 1, 2, 3, 4, 4 a, 5, 6, 
7, 8, 8 a-rh5k Hn-f V^yUX 2—*yp 
^-4aa- (3-iF^y7i"JW -6-t+V- 40 
8ae-kFD^y-l, 2, 3, 4, 4a, 5, 6, 
7, 8, 8a-TF7kFD-f7+/U7, 2- (2- 
7x-JHfJW -4 a a- (3-^F+y7x=;W 
-6-t^V-8a3-kFD^y-l, 2, 3, 4, 
4a, 5, 6, 7, 8, 8 a h 9 1 F D-f 73V U 
X 2-7'J;i'-4ao- (3-^F*y7x^W - 
6-^7-8aj3-kFD+y-l, 2, 3, 4, 4 
a, 5, 6, 7, 8, 8a-fh7tFn^y^yiJ> 
SfflVsMB. ^n^tl2-v5'D7Dk:;l/y? 1 ;y-4 a 
a- (3-yh*y7x^W -8, 9-y^)l-l 50 
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2 a J3 - 1 FD^y- 1, 2, 3, 4, 4 a, 5, 1 

2, i 2 a-jfi^t: Fn-*yuy [2, 3-g] -f 

y^y'JX 2 -^>i>Jl/-4 a a- (3-yF+y7 
xXJl/) -8, 9-yyfJl/-12ai3-kFDty- 

1, 2, 3, 4, 4a, 5, 12, 12a-t?7kF 

n-^yuy [2, 3-g] -rv+yux 2- (2- 

7x-jl/X?;l/) -4 a a- (3 -y h + X7xX;W 
-8, 9-yyf^-12a(3-kFD + y-l, 2, 

3, 4, 4a, 5, 12, 1 2 a -t7^k Fn-^7 
Uy [2, 3-g] -fV+y'JX 2-7U^-4ao 

- (3-y h+v-7x-JW -8, 9-y/f^-12 
aj3-fcFD^-l, 2, 3, 4, 4 a, 5, 12, 
12a-t77kFn-+yU / [2, 3-g] -TV* 

yux^ftsns. 

[0 154] RflSCLT, 2-75y-4, 5-y7n 

-4 a a- (3 -y h*77xx;0 -6-^*7-8 
ag-kFn^y-l, 2, 3, 4, 4a, 5, 6, 
7, 8, 8a-fh7kFn^y^yiJ>, 2-^7-7 
)l-4aa- (3-^F^>7xz;W -6-**V- 
8aj3-kFD+y-l, 2, 3, 4, 4a, 5, 6, 
7, 8, 8 a-rh7k Fn-Y7*y UX 2- (2- 
7x-JHfJW - 4 a a- (3->F+y7x^W 
-6-t+V-8a0-kFD*y-l, 2, 3, 4, 
4a, 5, 6, 7, 8, 8 a-f h5bh'D^V+yU 
7, 2-7U;y-4aa- (3 -y h+y7x-JW - 
6-^7-8aiS-tFn+y-l, 2, 3, 4, 4 
a, 5, 6, 7, 8, 8 a-f h?k FO^y^y U> 
Sfl3V»ntf. ^tx^txl --77a7atf;i/y^-4 a 
a- (3 -y F+y7x-JW -8, 9-^ynt-i 
2a3-kFD^y-l, 2, 3, 4, 4a, 5, 1 

2, 12 a-^j?kFP-*yjy [2, 3-g] -r 
y^yUX 2-^>7Jk-4aa- (3-yF^>7 
x-;W -8, 9 -y7*at- 1 2 a j3 - t F n^7- 
1, 2, 3, 4, 4a, 5, 12, 12a-t7?kF 

p-*yuy [2, 3-g] ^7*yu>, 2- (2- 

7x-JHfJW -4 a a- (3 -y F*X7xx;W 
-8, 9-y7Dt-12ai3-kFD+y-l, 2, 

3, 4, 4 a, 5, 12, 1 2 a -^7^k Fn- + y 
Uy [2, 3-g] ^7+yUX 2-7'J*-4aa 

- (3-yh^77xx;W -8, 9-y7at-12 
aj3-t Fn+y- 1, 2, 3, 4, 4 a, 5, 12, 
12a-^7^kFn- + yjy [2, 3-g] -Y7 + 

yu>##sns. 

[0 15 5] HSlfcLT, 2-757-4, 5-^F 
^->^>X7;i^t: HSfflU, 2-yyn7akWf 
Jh4aa- (3-y h+-77xx;i/) -6-^+7- 
8 a/3 -t Fa^7- 1, 2, 3, 4, 4 a, 5, 6, 
7, 8, 8 a-f F5kFD-fV^yUX 2-^X7 
)V-4aa- (3-y h^v7xx;P) -6-**V- 
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8 a i3 -fc FD+y- 1, 2, 3, 4, 4 a, 5, 6, 
7, 8, 8 a-T-h^t Hn-f V^/'JX 2- (2- 
7xX;l-X^J]/) -4 a a- (3 h + v-^xXJl/) 
- 6 -^V- 8 a J3 -t FD+y- 1, 2, 3, 4, 
4a, 5, 6, 7, 8, 8 a-f F5tFD-f V + ;'J 
X 2-7'J;i'-4aa- (3 h*->7xXJy) - 
6-t*V-8aj3-tFn+y-l, 2, 3, 4, 4 
a, 5, 6, 7, 8, 8a-TF5tFn-fV+;iJ> 
SfflVsntf, ^il^n2-i/i/a^U[i)V^)V-4 a. 
a- (3-^F+y7i=;W -8, 9->?*h+->- 10 
1 2 a J3 -t Fn^y- 1, 2, 3, 4, 4 a, 5, 1 

2, 12a-t?^fcFD-ty'Jy [2, 3-g] 4" 
V^/'JX 2-^>yjh4aa- (3-^h+->7 
xXJy) -8, 9-y^h*->-l 2ai3-tFn^~> 
-1, 2, 3, 4, 4a, 5, 12, 12a-^i7^t 
HD-^yjy [2, 3-g] ^V*/U>. 2- (2 
-71^1^) -4 a a- (3-^F + y7ir 
;y) -8, 9-y^F+y-l2ai3-tFn+y- 

1, 2, 3, 4, 4a, 5, 12, 12a-^hF 
n-^yjy [2, 3-g] 1-7*7 'J >. 2-7UJU ^ 
-4aa- (3-^h+y7i^Jl/) -8, 9-y^h 
^-12aj3-tFn^y-l, 2, 3, 4, 4a, 

5, 12, 1 2 a-^-^^t Hn-*/Uy [2, 3- 

g] -rv*yu>^#^nso 

[0 156] HfllfcLT, 2-757-4-}'DD-5 
-^a^^>X7Jkxt FSfflK 2-^^n7 p ntf;i/ 
^fJh4aa- (3 h*->:7xXJlO -6-** 
V- 8 a j3 -t FD+y- 1, 2, 3, 4, 4 a, 5, 

6, 7, 8, 8a-rh7hFn-fV + /U>, 2-^ 
>iS)V-4&a- (3-^ h*5'7xryW -6-** 30 
V-8 aj3-t Fn + y- 1, 2, 3, 4, 4 a, 5, 

6, 7, 8, 8a-f F5tFD1 , ytyiJ>, 2- 
(2-7i^JHf;W -4 a a- (3-^F + y7i 
-JW -6-t+7-8a0-tFa + y-i, 2, 

3, 4, 4a, 5, 6, 7, 8, 8a-f F^tFa-f 
7*/U>, 2-7'J*-4a«- (3-^F^77i 
-JW - 6-^V-8a|3-tFD + y-l, 2, 

3, 4, 4a, 5, 6, 7, 8, 8a-fF7tFD-f 

fil/-4aa- (3-^F*>7i-;V) -8-7DP 40 
-9-7*D ; E-12a3-tFn^y-l l 2, 3, 

4, 4 a, 5, 12, 1 2 a-^^t FD- + 7 <J / 
[2, 3-g] -fV*/U>, 2-^;P-4ao- 
(3-^F*77i^W -8-?DD-9-7"nt- 

12aj3-fcFn^y-l, 2, 3, 4, 4a, 5, 1 

2, 12a-*7^tFD-+7U7 [2, 3-g] 4" 
7 + 7U>, 2- (2-7x-JHfJW -4aa- 

(3-^F*77i^W -8-^DD-9-7nt- 

>T*^tffC2 6H2 8N2 O2 -2CH 3 S( 
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12afl-tFn^y-l, 2, 3, 4, 4a, 5, 1 
2, 1 2 a-jfi^fc Fn-3VU/ [2, 3-g] -f 
yf/'J>. 2-7'J*-4aa- (3-^h^7i 
XJI/) -8-7Dn-9-7"nt-12ag-th'n + 
v-1, 2, 3, 4, 4a, 5, 12, Ua-^^ 

kFn-*/u/ [2, 3-g] -i u>^#sn 

So 

[0 15 7] gffiffll 5 

2 ->-i?n:/ 0 0^^-4 an- (3-tFn^y 
7x-JW - 1 2 a 0 -t KD4^>- 1, 2, 3, 4, 
4 a, 5, 12, 12a-t?^tHn- + /iJ7 

[2, 3-g] 1*7*7'J> 2 1 

[0 15 8] 

[ft 3 0] 




21 



[0 159] 7;M>#BMT, 2-y7n7"nWW 
f*-4ao- (3-^F+y7i-JW - 1 2 a 0 - 
kFn^y-1, 2, 3, 4, 4a, 5, 12, 12a 

-t^^tFa-t/u; [2, 3-g] <fv*yy> 

(14 1. 5mg) (lml) , 4 

#»* (lml) KjS^U 1 0 0t:T5R#WKJfc2-& 
fc. F^SI&^SbMaMK7XlS^h 1 )^i,7K!§ 
«(10ml) SJO^fco ?DD*WI?;-* 

(3/1, 1 5ml X2) TJttfflU *&fc#«Jl£^ 

(lomi) -?m®vtc. enfft. antbHtf 

?on*M/I^/-* (3/1, 2 0ml) 

Lfco fCK^ir^**^ (3 1. 3wl)&jq 

A, *«E£«£U *9A5?nTh (t77T7?XL 

]i2o, T^SLfco #enfc, }fttt<ftt 

x - t- ^ & jd * t Hft $ *mmc ^ * >x jvt> y 

m&G 2. 5mg (3 8%, mp>2 5 0t; 17 orj; 

o ew»i/&. 

[0 16 0] IR(KBr)cm - 1 : 3300, 2920, 1603, 1579, 1490, 
1420, 1240, 773, 755 

NMR(DMS0-d6, 400MHz) <5 :0. 23-0. 35 (2H, m)0. 60-0. 64(2 
H, m) , 1. 01-1. 09 (1H, m) , 2. 15-2. 20 (1H, m) , 2. 39-2. 55 (2H, 
m) , 2. 60-2. 79 (3E, m) , 3. 05-3. 18 (2H, m) , 3. 32-3. 45 (2H, 
m) , 3. 63(1B, d, 1=16. 5Hz) , 6. 44-6. 50 (1H, m) , 6. 94-7. 08(3 
H, m) , 7. 39-7. 43 (1H, m) , 7. 57-7. 63(lfi, m) , 7. 64(1H, d, J= 
8. 1Hz) , 7. 790H, s) , 7. 92 (1H, d, J=8. 1Hz) 
Mass (FAB) :401(M + +H) 

■a H • 0. 5H 2 OtLT© 



(40) 
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fUNft 55.89 6.20 4.65 10.66 
Wm. 55.81 6.25 4.65 10.79 

[0 16 1] |wi«fcbT, 2-^i7D^'ntf;i/^g 1 ;i/- 
4 a a- (3-^^y7i-W -12aj3-tHn 
4^-1, 2, 3, 4, 4a, 5, 12, 12a-^ 

^tFn-^/u/ [2, 3-g] -fy*/U>ofW3 

DC, 2-^>yJh4a«- (3 - y h^v^x" 
;W -12a^-tFn^y-l, 2, 3, 4, 4a, 
5, 12, 12a-t^?tFn-*;u; [2, 3- 
g] -YV + /U>. 2- (2-7iX;VXfJW -4a 10 
a- (3-^h*->7i-JW - 1 2 a/3-fcFn^v 
-1, 2, 3, 4, 4a, 5, 12, 12a-^i7^t: 

pn-*/uy [2, 3-g] -r y^yjx 2-tu 

Jh4a«- (3 -y h+->7i-JW -12a/3-b 
Hn+y-1, 2, 3, 4, 4a, 5, 12, 12a- 

^^kHD-^yj; [2, s-g] -fy*yy>, 

2 -->i7pynt:;i/^5 1 ;l/-4 a a- (3-^h + ->7 
x— ;W - 8-^^-12aj3-tFP + y-l, 

2, 3, 4, 4a, 5, 12, 12a-^?tKD- 

*yjy [2, 3-g] 'fvtyjx 2-^>v;i/- 

4aa- (3-^f^y7i'JW -8-^ff-12 
ag-tFD+y-l, 2, 3, 4, 4a, 5, 12, 
1 2 a -tf!?* k Hn-^/Uy [2, 3-g] -fy* 
y>JX 2- (2-7i^JHfJW -4 a a- (3- 
^ h+y7i-JW -8-^^-1 2 ajS-kHn^ 
2, 3, 4, 4a, 5, 12, 12a-t?? 
tKD-*/U7 [2, 3-g] -fVt/'JX 2-7 
'J*-4ao- (3-^h + y7i-JW -8-y^ 
-12afi-tFD+y-l, 2, 3, 4, 4a, 5, 
12, 12a-^?tFn- + /'J/ [2, 3-g] 
-rV^/UX 2-y?D7nh , JMW-4aa- 
(3-^F+y7i-JW -8-W-12aJ-t 
FD^->-l, 2, 3, 4, 4a, 5, 12, 12a- 
mtHU-t/'J/ [2, 3-g] -rv + /u>> 

2- W*-4aa- (3-^h+y7ir;W -8 
-y^jV- 1 2 afi-tFO+y- 1, 2, 3, 4, 4 
a, 5, 12, 12a-^^tFD-*yijy [2, 

3- g] -TV^y-UX 2- (2-7i-;HfJW - 
4 a a- (3-^F + y7x-JW -8-^^-12 
a j3 -k FD^i/- 1, 2, 3, 4, 4 a, 5, 12, 
12a-^?tFn- + /'J/ [2, 3-g] -fV^ 
7UX 2-7U;p-4aa- (3-^F*y7xX 
;W - 8 1 2 a 0 -k FP + ->- 1, 2, 

3, 4, 4a, 5, 12, 12a-^^tF'D-+y 

>jy [2, 3-g] -fv+yjx 2 -y^D7 nk;i/ 

y5Mk-4aa- (3-^F+y7i"JW - 8 -^D 
t-12aj3-tFn + y-l, 2, 3, 4, 4a, 
5, 12, 12a-^^kFD-^/ijy [2, 3- 
g] -rv + yj>. 2-^>yJ|/-4aa- (3-yh 
*y7i^M 2 afi-tFn^y- 



WW¥4-2 7 5 2 8 8 

75 



1, 2, 3, 4, 4a, 5, 12, 12a-^^kF 
n-*yjy [2, 3-g] -fWJ>, 2- (2- 
7x-JH?\JI/) -4 a a- (3-^F+y7x-;W 

- 8 -7"Dt- 1 2 a 0 -k Hn^Jx- 1, 2, 3, 
4, 4a, 5, 12, i2a-t??tFn-+yij; 

[2, 3-g] -fV^yJX 2 -7UA--4 a a - 
(3-^F+y7x-;W -8-7*Dt-l 2 aj3-k 
Fn+->-l, 2, 3, 4, 4a, 5, 12, 12a- 

tf^kHn-^yijy [2, 3-g] I'y+yjx 

2-y9n^DhW)h4aa- (3-^Fty7 
xnjW -8-y h^v-l 2ai3-kFD^^-l, 

2, 3, 4, 4a, 5, 12, 12a-t^tFn- 

[2, 3-g] -fv+yux 2-^>^- 

4 a a- (3-y F+y7i-JW -8-^F^y-l 
2a3-tFD + y-l, 2, 3, 4, 4a, 5, 1 
2, 1 2 a-^i?^t FD-^/'Jy [2, 3-g] -f 
y*/'J>. 2- (2-7x-;Hf;W -4a«- 
^ (3-y Ft->7x-)W -8-y 2a/3- 
tFn + y-1, 2, 3, 4, 4a, 5, 12, 12a 
-ti'^tFn-^y'j/ [2, 3-g] -fv+/'J 
X 2-7W-4ao- (3-^F + y7x-;W - 
8-^F^>-12a8-hFD + -/-l, 2, 3, 

4, 4a, 5, 12, 12a-^?tFD-^;'j; 
[2, 3-g] -TV + y'JX 2-^O^dh!^5 1 

Jh4ao- (3-^F+v7xZW -8, 9-^y 
^-12afl-tFP+-y-l, 2, 3, 4, 4a, 

5, 12, 1 2 a-^?tFn-+; 'jy [2, 3- 
30 g] -fV+y'JX 2-^yF4a«- (3-yh 

+y7x-W -8, 9-y^-12aJJ-tl'D 
^->-l, 2, 3, 4, 4a, 5, 12, 12a-t? 
^tFn-+/U/ [2, 3-g] -fyt/'JX 2- 
(2-7xn;kX9^W -4 a a- (3-^F^>7x 
-8, 9 1 2 afl-tFP+y- 

1, 2, 3, 4, 4a, 5, 12, 12a-t?^tF 

□ -*yjy [2, 3-g] <74;u>. 

-4 a a- (3-^F+y7x-;k) -8, 9 -J?*? 
)V- 1 2 a J3 -k FD + ->- 1, 2, 3, 4, 4 a, 
40 5, 12, 12a-^?tFD- + /'jy [2, 3- 
g] 'fV^'JX 2 -->^n7 P Utf;l/y?JP-4 a a 

- (3-y F + y7x^JW -8, 9-y7*D^-12 
aS-tFn+y-l, 2, 3, 4, 4a, 5, 12, 

i2a-^^tFn-+;u; [2, 3-g] >fv* 

y'JX 2-^>yJV-4aa- (3-yh^^yxX 
JW -8, 9 -77*Dt- 1 2 a j3 -tFD+y- 1, 

2, 3, 4, 4a, 5, 12, 12a-t?^tFn- 

*yjy [2, 3-g] -fv^yux 2- (2-71 

~)VX^)l) -4 a a- (3-^F^y7x^W - 
50 8, 9 -y7Dt-12a3-tFn^y-l, 2, 
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3, 4, 4a, 5, 12, 1 2 a-t^^t + 7 
U7 [2, 3-g] -rv^/UX 2-m-4aa 

- (3-^^y7x-JW -8, 

a jS -t KD^i/- 1, 2, 3, 4, 4 a, 5, 12, 
12a-*^bHD-*/'J; [2, 3-g] -fy* 

;ux 2 -->^n^nt°;i/y5 1 ;i/-4 a a- (3-y 

h + ->7i-JV) -8, 9-^h+*/-12ae-t 
Fn^y-1, 2, 3, 4, 4a, 5, 12, 12a- 
t^^hFa-*yjy [2, 3-g]-fWJ>, 

2- ^f-4ad- (3-^h + y7i^W - 
8, 9-y7f-*y-12a^-tFo+v-l, 2, 

3, 4, 4a, 5, 12, 1 2 a-*Wkh*B-^ 
U7 [2, 3-g] -fy^y'JX 2- (2-7i=f 

-4 a a- (3-^h^y7i-f) -8, 9 
-y^+y-12ag-tFn^y-l, 2, 3, 

4, 4a, 5, 12, 12a-^^kFn-^/'jy 
[2, 3-g] -fV*/'Jy, 2-7'JJ|/-4aa- 
(3-^h+y7x-JW -8, 9-y^h+y-12 

ajS-fc FD+y- 1, 2, 3, 4, 4 a, 5, 12, 
1 2 a-^^tFn-^U; [2, 3-g] -fy* 
y'JX 2-v^aynb°Jl/y5 L ;l/-4 aa- (3-y 
F+y7i-JW -8-^nn-9-7n€-l2aj3 
-kFn+y-1, 2, 3, 4, 4a, 5, 12, 12 

a-t^^kFn-^u; [2, 3-g] -fy*yy 

X 2-^>yJh4aa- (3-yF+y7xrjW 
-8-^nn-9-^n^E-l 2ai3-tFn^->- 
1, 2, 3, 4, 4a, 5, 12, 12a-tWfcF 

o-^yyy [2, 3-g] -ry+yyx 2- (2- 

7x^JHff) -4 a a- (3-yF + y7x-JW 
-8-?nn-9-7"D ; E-i 2aj3-tFn+y- 
1, 2, 3, 4, 4a, 5, 12, 12a-t^tF 

o-*yyy [2, 3-g] fy^yyx 2-7>j;u 
-4aa- (3-y F+y7x-JW -8-?nn-9 
-7'at-i2ae-kFn^i/-i, 2, 3, 4, 4 
a, 5, 12, 12a-^?kFn-+;'j; [2, 

3- g] -fV4VU>*fl!V>ttK*ft*tt, 2-^>i? 
f-4aa- (3-kFD+y7x-W - 1 2 a 0 - 
kFn^y-1, 2, 3, 4, 4a, 5, 12, 12a 

-sf^t Fn- + y u y [2, 3-g] -Ty+yy 

X 2- (2-7x-;VX9 1 ;V) -4 a a- (3-kF 
Dty7xZJW - 1 2 a 0 - 1 Fa^y- 1, 2, 
3, 4, 4a, 5, 12, 12a-t^kFD- + / 
U/ [2, 3-g] -fy^/UX 2-7Uf-4aa 

- (3-kFn+y7x^W -12a3-kFn^y 
-1, 2, 3, 4, 4a, 5, 12, 12a-tWk 
HD-^yijy [2, 3-g] -fWJ>. 2— >0 
D7nk'JW3 1 f-4a(i- (3-kFa^y7x- 
;W -8-^f*-12a^-kFD^y-l, 2, 
3, 4, 4a, 5, 12, 12a-tWkFD-+y 
•jy [2, 3-g] -fV^/'JX 2-^>y*-4a 
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a- (3-kFn+y7x^;0 -8-^-12a 
g-kFn+y-1, 2, 3, 4, 4a, 5, 12, 1 

2 a-^-^^t Fn-+yyy [2, 3-g] -fy*y 

•JX 2- (2-7x-JH») -4 a a- (3-t 
Fn+-/7x^) -8-yf*-12aj3-kFD+ 
->-l, 2, 3, 4, 4a, 5, 12, 12a-i?^ 

tFn-^yyy [2, 3-g] -fy*yyx 2-7 

U*-4aoi- (3-kFn+y7x-;W -8-y? 1 
Jk- 1 2 a J3 - t FP + y- 1, 2, 3, 4, 4 a, 
JO 5, 12, na-t^^kFn-^/U/ [2, 3- 
g] -fV+/UX 2-y^n7nkJWfJV-4aa 

- (3-kFD+y7x-;W -8-7f*-12a(3 
-kFP+y-1, 2, 3, 4, 4a, 5, 12, 12 
a-rt^tFn-^yjy [2, 3-g] -fV*/'J 
X 2-^>7Jh4aa- (3-kFn+y7x- 
;W - 8- 7"f^-12a3-kFn^y-l, 2, 
3, 4, 4a, 5, 12, 1 2 a -xfi^t F D-^y 

'jy [2, 3-g] -fy+yyx 2- (2-7x-;p 

X5\W -4 a a- (3-kFU+y7x-W -8- 
20 1 2 a jS -t Fn^y- 1, 2, 3, 4, 4 

a, 5, 12, 12a-^^kFD- + yj; [2, 

3-g] -ry+yyx 2-7'J*-4ao- (3-t 

Fn + y7x-A) 8 fJ-)V 12 a/3 kFn + 
v—1, 2, 3, 4, 4a, 5, 12, 12a-^^ 

kFn-+;u; [2, 3-g] -fy^yyx 2-3/ 
i/D7'nt:jW9 : JI/-4a£!- (3-kFn+y7x^ 
JW - 8 -7*Dt- 1 2 a j3 -t Fn + y- 1, 2, 
3, 4, 4a, 5, 12, 12a-^^kFD-^7 

yy [2, 3-g] -fy+yyx 2-<>y^-4a 

30 a- (3-kFn+y7x-;W -8-7"nt-12a 
0-kFn+y-l, 2, 3, 4, 4a, 5, 12, 1 

2a-^^kFn-+;ijy [2, 3-g] -fy*y 
•JX 2- (2-7x-JHfJM -4 a a- (3-t 
Fa+y7x-iW -8-7nt-i2aj3-kFn+ 
2, 3, 4, 4a, 5, 12, 12a-t^? 

tpn-^yyy [2, 3-g] <y*yyx 2-7 

Uf-4aa- (3-tFn+y7x-;M -8-7n 
t- 1 2 a 8-kFP + y- 1, 2, 3, 4, 4 a, 
5, 12, Ua-^^kFa-^/Uy [2, 3- 
40 g] -fy^yiJX 2 - yjfn7"DW^-4 a a 

- (3-kFn+y7x^W -8-^F+y-12a 
S-kFn+y-1, 2, 3, 4, 4a, 5, 12, 1 

2 a-sf-^t Fn-+yyy [2, 3-g] -fy^y 

•JX 2-^>yJh4a«- (3-kFn^y7xZ 
M -8-y F^>-1 2afl-kFD*y-l, 2, 
3, 4, 4a, 5, 12, 12a-«^kFn-+y 

yy [2, 3-g] -Yy+yyx 2- (2-7x^ 

X^;W -4 a a- (3-kFn^y7xZJW -8- 
^F+y-12a3-kFnty-l, 2, 3, 4, 4 
50 a, 5, 12, 12a-^^kFD- + yj/ [2, 



81 

3-g] •fV^yiJX 2-7'j;i/-4aa- (3-t 
2, 3, 4, 4a, 5, 12, 12a-^ 

^tFD-^yy/ [2, 3-g] -rv+yux 2- 

y907"nh:JWfJP-4aa- (3-tFD+y7i 
-;W-8, 9-7^fJV-12ai3-tHn + ->- 
1, 2, 3, 4, 4a, 5, 12, 12a-t^tP 
D-^yjy [2, 3-g] -fV^/iJX 2— "<>5> 
*-4ao- (3-tFn+y7i^JW -8, 9->* 
^f*-12a^-kh'D^y-l, 2, 3, 4, 4 
a, 5, 12, 12a-^^tHn-+7'jy [2, 
3-g] -fWJX 2- (2-7xz:;i/X5 1 JW - 
4 a a- (3-tFn^v7x~;W -8, 9-X^5P 
*-12a0-tPn + ->-l, 2, 3, 4, 4 a, 
5, 12, 1 2 a-^f *t Fn-*/Uy [2, 3- 
g] -fy*/U>, 2-7U^-4aa- (3-tFD 
^■/7i-JW -8, 9-^y?;i/-12aj3-hHD 
3r->-l, 2, 3, 4, 4a, 5, 12, 12a-^ 
7tFD- + yij; [2, 3-g] -YV^/'JX 2- 
^D7°Dfc:JM-fJl/-4 a a- ( 3 - h F n*->7i 
n/W -8, 9-y7nt-12ai3-hFa*y- 
1, 2, 3, 4, 4a, 5, 12, 12a-t?^tH 

n-+yj/ [2, 3-g] -yv*/ux 2-^x^ 

*-4ao- (3 -t HD^y7iZ JW -8, 9-v 
7Dt-12ai5-tFD + y-l, 2, 3, 4, 4 
a, 5, 12, 12a-^^tFn-+7'J/ [2, 
3-g] -f7=SV'JX 2- (2-7i-JHf;W - 
4 a a- (3-tFP+y7i^W -8, 9 -y7n 
=E- 1 2 a j3 -h FD^y- 1, 2, 3, 4, 4 a, 
5, 12, 12a-*?^tpD- + /iJ/ [2, 3- 
g] -fV+;'J>, 2 -7UJI/-4 a a- (3-tFD 
^y7i-JW -8, 9 - ^Pt- 1 2 aj3-tFD 
2, 3, 4, 4a, 5, 12, 12a-tf 
^tFD-^/U/ [2, 3-g] -fV*/U>, 2- 
y?D7nt';M^-4aa- (3-tFn+y7i 
—M -8, 9-y^h^y-12a^-tFP+y- 
1, 2, 3, 4, 4a, 5, 12, 12a-tWtH 

n-^yij/ [2, 3-g] -rv^/'jx 2-^x7 

*-4a«- (3-tFn+->7xZJM -8, 9 --7 
^F^y-12a^-tFD+y-l, 2, 3, 4, 4 
a, 5, 12, 12a-t77tFn-^;'jy [2, 

3-g] -ry^yux 2- (2-7i-;nf;w - 

4 a a- (3-tFD^y7ir;W -8, 9-^F 
^y-12a3-tFn+y-l, 2, 3, 4, 4a, 
5, 12, 1 2 a-*-£#t: Fn-^/'jy [2, 3- 
g] -fV + yJX 2 -7UJI/-4 a a- (3-tFD 
*'/7x=W -8, 9-^F+y-12aj3-tF 
n^->-l, 2, 3, 4, 4a, 5, 12, 12a~t 

^i'kFo-^yjy [2, 3-g] -fy^/ux 2 

-y7D7ntJWfj|/-4aa- (3-hFD+y7 
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x— ;W -8-7DD-9-7Dt-l 2aj3-tFD 
+->-l, 2, 3, 4, 4a, 5, 12, 12a-^ 
^tFn- + /'J7 [2, 3-g] -fV+ZUX 2- 
1>y)h4ao- (3-tHn+y7i-JW -8- 
7nn-9-7nt-l2ai3-tFD+y-l, 2, 
3, 4, 4a, 5, 12, 1 2 a-^^tFn-^/ 
U/ [2, 3-g] -f7*/UX 2- (2-7X-* 
XifJ]/) -4 a a- (3-tFD^y7iZJW -8- 
9DD-9-7Dt-12ag-tFD+y-l, 2, 
10 3, 4, 4a, 5, 12, 12a-^^tFB-+/ 
U/ [2, 3-g] -f7*/UX 2-7UJP-4aa 
- (3-tFD^y7i-;W -8-?nD-9-7*n 

1 2 a j3 - t FP + y- 1, 2, 3, 4, 4 a, 
5, 12, 1 2 a-^^tFn-^'J/ [2, 3- 

g] •fv*yy>*tft&n*. 

[0 16 2] gjBffll 6 

4aa- (3-yF + y7x-JW -1, 2, 3, 4, 
4a, 5, 12, 12aj3-^7tFa- + yjy 
[2, 3-g] -fV*y>J> 2_2 
^ [0 16 3] 



[ft 3 1] 




2J2 



[0164] 2- (1 -^V-2-^-9— 4, 4, 
50 4-F'J7nn7fW -4 a a- (3-^h+y7i 
-)V) - 1, 2, 3, 4, 4 a, 5, 12, 1 2 a 0 - 
^^kFP-+7'J7 [2, 3-g] -fy+/U>l 
46. 8mg (0. 2 8 2 mm o 1 ) £SK 1 . 5ml 
KlSfrU I»l 84. 6mg (2. 8 2mmo 1) £ 
»&T£ST?3l§|SHM*Lfc. KiS^^y^/-;PTgfe 

/-A-=3/n?2i@iftwufc. f#6nfc#««§ffia 

40 1 0m 1 T»U *f*«E«V^'>^AT?ftjie 

3mgS7nn«A0. 5ml»U 2fC&L&# 
6^?>XW>S8 5mg (0. 8 8 4mmol) © 

i&*7A7nvF^7-f- (t77T-y77LH- 
2 0. *9J-M TriMt«»-r*t. 12 5. 3mg 

8 2. 8%) „ 

[0 16 5] gMfr&ft©y^xx;i/*>sti& 

50 m.p. : 137-143 "C 
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83 

IR (KBrS) cm-1: 3400, 2940, 2776, 1599, 1454, 1199, 1044, 7 

74, 561, 536 

NMRCCDCl 3, 500MHz) 5:1.60 ~2. 30(1H, brs), 2. 37 ~2. 
48(2H,m),2.78 ~2. 92 (7H, m) , 3. 10 ~3. 23 (1H, m), 3. 35 
~3. 52 (4H, m) , 3. 65 ~3. 79 (5H, i) , 4. 55 (1H, d, 1=17. 7H 
z) , 3. 68 (3H, s) , 6. 50 (1H, dd, 1=7. 9, 2. 1Hz) , 7. 02 (1H, s) , 
7. 08 (1H, d, 1=7. 9Hz) , 7. 17 (1H, t, 1=7. 9Hz) , 7. 71 (1H, m, J= 
7. 93 Hz) , 7. 88(1H, t , 1=7. 9Hz) , 7. 93(1H, d, 1=8. 6Hz), 8. 4 
2(1H, d, 1=8. 6 Hz) , 8. 52 (1H, s) , 8. 91 (1H, brs), 9. 35(1H, b 
rs) 

Mass(FAB&):345(M + +1) 

i«#0tgV7.X^ NKFAB&) 

C2 3H 2S N 2 OtLT©frlM : 345. 1967 

mmm ■. 345. 1993 . 
[0166] mmmi 7 

4 a a- (3-tFD^>7i^JW -1, 2, 3, 
4, 4a, 5, 12, 1 2 a 0 -:t?*fc Fo-=rV'J 
/ [2, 3-g] -fV4VU> 2 3 

[0 16 7] 

[ft 3 2] 



11 

[o 1 6 8] rji^y^mr, t-^h^/Auwi 

0 2. 7mg (0. 9 15mmol) SfcRDMF 2m 
lKSfrU n-ya/^ft-IH. 15ml (1. 
2 8mmo 1) *JB^T»^raJnS»*«l>a:. 

7G*##T C 22 H 22 N 2 0-2CH 3 S 



#W¥4-2 7 5 2 8 8 

4 a a- (3-^h+y7i-JW -1, 2, 3, 
4, 4 a, 5, 12, 1 2 a j3 -^"^^t HD-^y U 
/ [2, 3-g] -fV + /U>62. 9mg (0. 18 
3mmol) £fc#DMF2m lt^LfcfeOSjD*. 
ft. Kfc*t*DMF2ml"X?jSl5»U ^©ffiMtfcftl^ 

ft^, 3n#ra»iiffibfto Eusm&imu mmim 

»**^-h'J9A***4mK *4ml. 

6ml Sin*. fi86ft^Dn^;l/A : *$>J-)l=5 : 

2OS^»*SE2 0mlT?2HiafflUfc. 

iC^UP^l/A : ;**/-J|/=5 : 2©S^S§tt4m 1 
SJll*.T*»Lfcj&»5, ^^>XJ^>K8 8. 8mg 
(0. 9 2 4mmol) W^/-;^SMTpH 

57^- (t7rfy^XLH-2 0, ;*^/-)W t? 
*HWMW-.6fc, 5 4. 5mg©gi<^i©^^>X 

;w*>*s*qssnfc ok* 57. ox). 

[0 1 6 9] Kmi£&b(D*i?>XA>ft>&&. 
M& : 163 -169 C 

IR(KBrj*)cm-l:3400, 2934, 2798, 1599, 1466, 1197, 1052, 7 
85, 561, 536 

NMR(DMSO d6+CD30D, 500MIlz) 6 :2. 08(111, td, 1=13. 9, 3. 7 
Hz),2.46(6H,s),2.45 ~2. 53(1H, m), 2. 59 ~2.68(1H, 
m),2.75 ~2.85(lH,m),3.30(lH,d, J= 13. 2Hz), 3. 36-3. 
48(3H,m),3.48 ~3. 56 (2H, m), 3. 75 (1H, d, 1=17.2 Hz) ,6. 
56 (1H, dd, J=7. 9, 1. 6Hz), 6. 91-6. 94(lH,m), 6. 98 (1H, d, J 
= 7. 9Hz), 7. 07(111, t, 1=7. 9Hz), 7. 78 (1H, t, 1=7. 3Hz), 7. 9 
50fl, t, J= 7. 3Hz) , 8. 03UH, d, 1=8. 2Hz), 8. 12(1H, d, 1=8. 
2Ez),8. 71(lfl, s) 
Mass (FAB© : 331 (M + +1) 
Os H • H 2 Otl/T0 



H 



N 



ntMm 53.32 5.97 5.18 11.86 

53.04 5.65 5.10 11.48 

[0170] mmi 8 

(a) -XM-t-i Hl^fe 7°^- 1 ©binding assay itt 

h £0. 7mgpro t/tube ©^ >A°^®S fc£5 ± 5 \Z t r i s 
buffer T#I^TKf&H£tCj^T<ffi/BU J.Magnan e 
t. al. , Naunyn-Schmiedeberg' s Arch Pharmacol. , 319, 
197 (1982)) «oTSSfiLft. U5?>Hfc^TJ4, 
Jt?yh«3 H-DAGO (ji) , DPDPE (5) , E 



KC U) n-^HH^-n+v> U) , DA 

DLE («5) , -jru^jy (k) ftfflUft. X, *5fiffl 

b©0)!§, V^X©e«^S^V\ TakemoriS©7jffi 
(Takemori,A.E.et.al.,Eur. J. Pharmacol. , 85,163(198 
2) ) fcfiE^TSIJSLft. *l-3fc^&ft'&tf0^tf 

[0 17 1] 
[Hi] 
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(44) #W¥4- 2 7 5 2 8 

85 86 

fti *y*tf y y#ffi{b^fe<s^t*-f Ks^ftccs-f ease 





Ki Vslms ( n U 

U g 


Binding Assay 


Ki rstic 

K/5 


K/U 


I 


SE4 4. IS 
(415-992) (2, 90-6. 41] 


(G9S00) 


1S2 


(1 6000) 


(10 5) 


7 


2320 1.12 
(1110-1111(1) (0.10-1.64) 


mo 

(H40-2300) 


2171 


1509 


0. 7T 


11 


175 (.10 


42. 0 


194 


49. T 


0.24 


11 


721 t. 71 
(510-H501 (1. 15-2. 46) 


1551 
(9(4-2970) 


423 


SOB 


2.14 







■PI 






tcso 




tior-lHI 




(•« 


M 


DR 


I 


114425 


9.71 


1.(5 




(11119-1142190) 


(0.67-0.93) 


(1.15-1. 11) 




2G470 


0.99 


1.50 




(11531-37JJ5) 


(1.111-1. IS] 


(1.916-2.27) 


11 


10731 


1.94 


2.41 




(9035-11749) 


(1.706-1. 12] 


(1.92-3. 17} 
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(45) #M¥4- 2 7 5 2 8 8 

87 88 



so. o 

±8. 32 



380.2 
±84.7 



[0 17 4] (b) ConA»C±3-7<>XTM&if*«J *BtPfliWit [3 H] thymidine (2 W Ci/ 1 0 y 1/well) 



aSItlMWIItLfe. £©#jttScft5X 1 0 
6 /m 1 fcMKU *©100# 1 £9 6ft-fU-b<D 
#WellfC*V»&. MIJiSft*^&^V-HCiitogen ffl 
ConA (1 Atg/ml) £5 0 m 1/wel lRtf&«£0fl;-&4& 
(0.1, 0.5, 0.75, 1.0, 2.5, 5.0, 7.5, 10, 12.5, 1 
5, 17.5, 20wg/il) £5 0 Mg/wellfltt*., 3 7t;cDC 
02 -f>*a*-*-fl-r4 8l#|||JtllLfc. «*&8 * 



& [3 H] thymidine OfltffliiSHfcl/fc. 
[0 17 5] ^UT, T«UftJUtjflHW*ti*aiCffioT 

[0 17 6] 
[fCl] 



[0 17 7] 34fc£fcfc£ift©TMfii!«»1H*«jS 



[0 17 8] 
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«fW¥4-2 7 5 2 8 8 







(M )/■!) 










2. J_2 


o. 


1 


0 (+ 5 ) 


0 


0. 


5 


0 C+ a ) 


0 


0, 


7 5 


0 (+8) 


1 


1 . 


0 


0 ( + 1 0 > 


1 5 


2. 


5 


0 C+ 6) 


1 2 


5. 


0 


3 


2 2 


7. 


6 


2 


4 6 


1 0. 


D 


2 9 


7 5 


1 2. 


5 


4 0 


8 3 


1 6. 


0 


4 8 


0 8 


1 7. 


6 


6 3 


1 0 0 


2 0. 


0 


6 4 


1 0 0 


1CS0 




8. 5 |i |/>l 



[0 17 9] SISKIN* 
3 1 ~ 3 ±D*»5lfcfc*m*fc?:*-f H© 5 -S§*tc 

ttK2-^-4aa- (3-tHD+^7i-JW 
-1, 2, 3, 4, 4a, 5, 12, 12aa-^? 

kHp-t/uy [2, 3- g ] -fv+yu>m*S 

^fc#ftfcBViaj?ttS^LT^* (w/5 = 2 0 7 
0) . £fc, X©^;!/^ hOHr»OiRtt«lWfP>fJ 

h^-D + V>, /c-7>^rf-X hnor-BN I fcKi 
XhNTItiD9 2fg->7M-5. S&, ^*M»S 



«8»a#fflHIM<, NT I CiD 5 6f&->7h-T 

^X. 1 2H»j|j:LTffiffiTg5. 
[0 18 0] 

*fPJl©-«5£ (l) TjSStlS'fV* 



tt&JNIWi#tt#JKllll#«l tt£JllMftftiff¥j2aill#li xi/Mag£ 



